^c.-^^ 



mmmmm 




Kr>Ts^ 



IHHBl 



(jJi^O^ 



"V 





[Entered at the Post Office of New York, N. 


y., as Sec 


»mi Class marter. 


CoDyrisrhiea, 1892, by M 


inn & Co. 




A WEEKLY JOURNAL OF PRACTICAL INFORMATION, 


ART, 


SCIENCE, 


MECHANICS, 


CHEMISTRY, 


AND MANUFACTURES. 


Vol. I.XVI.— No. 20.] 
Established 1845 J 


NEW YORK, 


MAY 14, 


1892. 




fSS.OO A YEAR. 

L Weekly. 




1. A group of university buildings. Engineerinq Laooratories : 2. Testing machines. 3. Triple expansion engine. 4. Hydraulic apparatus. 5, Experimentallocoraotive. Ekctrical Laboratories : 6. General work: room. 

7. Dynamo room. 8. Pier room. Mechanical Laboratories : 9. Wood room. 10. Foundry. 11. Forge room. 12. Machine room. 

PUEDUE UNIVEESITY, LAFAYETTE, IWD.-THE ENGINEEEING, ElECTEICAL, AND MECHANICAL LABOEATOEIES.-[See page 300.] 



© 1 892 SCIENTIFIC AMERICAN, INC. 



304 



$tmtxtu %mmtm. 



[May 14, 1892. 




KSXABLISHKD 1845. 



MUNN & CO., Editors and Proprietors, 

PUBLISHED WEEKLY AT 
No. 361 BROADWAY, NEW YORK. 



O. D. MUNN. 



A. E. BEACH. 



TERMS FOR THE SCIENTIFIC AMERICAN. 

One copy, one year, for the U. S., Canada or Mexico S3 00 

One copy, six months, forth eU. S.,Canada or Mexico 150 

One copy.one year,to any foreign country belongingto Postal Union. 4 00 
Remit by postal or express money order, or by bank draft or cheCK. 
MUNN & CO., 3S1 Broadway, comer of Franklin Street, New York. 

The Scientific Ainericau Supplement 

Is a distinct pape from the Scientific American. THE SUPPLEMENT 

is issued weekly. Every number contains 16 octavo pages, uniform in size 
with Scientific American. Terms of subscription for Supplement, 
J5.00 a year, for the U. S., Canada or Mexico. 16.00 a year to foreign 
countries belonginp to the Postal Union. Single copies, 10 cents. Sold 
by all newsdealers throughout the country. See prospectus, last page. 

Combined Itates.— The Scientific American and Supplement 
will be sent for one year, to any address in U. S., Canada or Mexico, on 
receipt of sewn do tla IS. To foreign countries within Postal Union, nine 
dollars a year. 

Building: Edition. 

The Architects AND Builders Edition OF the Scientific Ameri- 
can is a large and splendid illustrated periodical, issued monthly, con- 
taining floor plans, perspective views, and sheets of constructive details, 
pertaining to modem architecture. Each number is illustrated with 
beautiful plates, showing desirable dwellings, public buildings and archi- 
tectural work in great variety. To builders and all who contemplate build- 
ing this work is invaluable. Has the largest circulation of any architec- 
tural publication in the world. 

Single copies 25 cents. By mail, to any part of the United States, Canada 
or Mexico, $2.50 a year. To foreign Postal Union countries, $3.00 a year. 
Combined rate for Building Edition with Scientific American, $5j00 
a year; combined rate for Building Edition, Scientific American 
and Supplement, $9.00 a year. To foreign countries, $11.50 a year. 

Spanish Edition of the Scientific American. 

LA America CiENTiFicA e Industrial (Spanish trade edition of the 
Scientific American) is published monthly, uniform in size and typo- 
graphy with the Scientific American. Every number of La America is 
profusely illustrated. It is the finest scientific, industrial trade paper 
printed in the Spanish language. It circulates throughout Cuba, the West 
Indies, Mexico Central and South America, Spain and Spanish posses- 
sions—wherever the Spanish language is spoken. $3.00 a year, post paid to 
any part of the world. Single copies 25 cents. See prospectus. 

MUNN & CO. , Publishers, 

361 Broadway, New York. 
B^~ The safest way to remit is by postal order, express money order, 
draft or bank check. Make all remittances payable to order of MUNN 
&CO. 

t^'" Readers are specially requested to notify the publishers in case of 
any failure delay, or irregularity in receipt of papers. 



NEW YORK, SATURDAY, MAY 14, 1893. 



(Illustrated articles are marked with an asterisk.) 



Aluminum, acoustic properties 
of* 

Ammonia motor, the 

Books and publications, new 

Eating before sleeping 

Electrical vs. cable cars 

Electrical laboratory, Purdue 
University* 

Eye measurements 

Flue cleaner, Carbis" 

Gas pipe, a girder* 

Gun mounting, Elswick disap- 
pearing* 

Insects, sending, by mail 

Inventions, recently patented... 

Kite carrying life-line ashore*.. 

Laboratory mechanics, Purdue 
University* 

photographing bullets 



Photography of inks 

Railroad building, rapid 

Railway appliances, some pa- 
tented 

Saw, big, armor plate 

Star, the new in Auriga 

Steel, Bessemer, discovery 

Sugar, maple 

Sugar trust, the 

Sun, when the, gives out 

Sutro mining tunnel, the 

Telephone, the, in New York 

Torpedoes, controlled 

Transportation, water, in the 
U. S 

University, Purdue, Lafayette, 
Ind.* .303, 

Vibrations of steam vessels* 

World's Fair notes 



TABLE OF CONTENTS OF 



SCIENTIFIC AMERICAN SUPPLEMENT 

IsTo. S54. 

For the AVeek Ending ITIay 14, 1892. 

Price 10 cents. For sale by all newsdealers. 

PAGE 

I. AGBICULTUBB — Basic Slag for Fertllizine.— By Mr. W. H. 
Morris.— The great advantages of basic slag as proved by direct 
experiment in this country 13649 

n. ABCHITBOTUBB.— The City Hall, Phlladelphla.-The largest 

stone building in America, now nearly completed.— 1 illustration. 13646 

III. ASTBONOMT.— When the Sun Must Die.— By BobbrtS. Ball. 
—Data for calculating the time of extinction of the eun, the 
present loss of heat of the sun and impending loss of temperature. 13646 

IV. A VICULTUBB.— Pigeons.— The modem pigeon, the variations 
found in domesticated specimens, and different features of the 
bird.— 1 illustration 13660 

V. CHBMISTBT.-The Chemical Works of Faraday in Belation to 
Modem Science.— By Prof. Dewar.— An interesting address at 
the Faraday centenary,with ensuing discussion, interesting notes 

of experiments 13653 

VI. CIVIL BNGINBBBING.— A Short History of Bridge Building.— 
By C. B. Manners.— The continuation of this exhaustivetreatist, 
wood trussed bridges of various kinds and countries.— 11 illustra- 
tions 13642 

VII. FINB ART.— New Statue of Christopher Columbus.— A statue 
for the Plaza de la Paz, Madrid.— By Don Bafael Atche.—I il- 
lustration 13647 

VIII. MATHEMATICS.- Instruments for Drawing Curves.- By 
Prof. C. W. MacCord.— Elliptographs of different kinds, from the 
trammel to more complicated ones.— 6 illustrations 13644 

IX. MECHANICAL BNGINBERINQ.— Mechanics Applied to the 
Bope and Pulley.— Different combinations of pulleys.— The sug- 
gestions for calculating power.— 8 illustrations 13644 

I. METALLUBGY.— Aluminum : Its Manufacture and Uses from an 
Engineering Standpoint.— By Alfred E. Hunt.— The continua- 
tion of this valuable treatise, giving the practical properties of 
aluminum.— Its comparison with many other metals and its prob- 
able uses in the arts 13647 

XI. MISCELLANEOUS.- Pern : Its Commerce and Resources.— By 
F. A. Pezet.— The availabil ity of Peru for immigration, its mine- 
ral and other riches, with tabular statement of export and other 
statistics 13651 

The Athlete Basso.- An athlete lifting an orchestra of 13 per- 
formers and sustaining them there while playing.— 1 illustration.. 13651 

XII. NAVAL BNGINBEBING.— A New Cargo Steamer.— A patented 
steamer with three weather decks, with machinery in the extreme 
after end.— 1 Illustration 13639 

Life Saving Devices.- Continuation of the interesting series of 
inventions from the Dailv Graphic competition.- 5 illustrations.. . 13640 
Singular Accident to a Steamer. -A most extraordinary gas ex- 

filosion produced on a steamer by gas from a sunken wreck.— 1 11- 
ustration 13642 

The Ship Maria Rickmers.- A gigantic Scotch-built ship, claim- 
ed to be the large st sailing ship in the world,with auxiliary propel- 
ling engine.— 1 illustrations 13640 

XIII. TBCHNOLOGT.-Petroleum as a Fuel.-Possible importance 

of petroleum in England in the near future 13644 



VIBBATIONS OF STEAM VESSELS. 

Mr. A. F. Yarrow presented recently, before the 
Institute of Naval Architects, a very able paper, 
descriptive of a series of practical experiments which 
he has lately conduetpd, relating to the causes of vi- 
bration in screw-propelled vessels. The paper is illus- 
trated with a number of diagrams. One of the instru- 
ments employed to show and record the vibrations 
consisted of a weighted drum hung in elastic slings and 
operated by clockwork, with paper and a pencil, the 
apparatus being so arranged that the pencil was made 
to shake by the vibration of the vessel, but the drum 
and paper remained at rest. In this way the pencil 
was made to mark the vibrations on the paper. The 
experiments were made on board of a fast torpedo boat 
in which the engines made 248 revolutions per minute. 
The author found that the vibration was not due, as 
has been heretofore commonly believed, to the action 
of the propeller in the water, but is caused by the un- 
equal balancing of the machinery — of the cranks, pis- 
ton rods, cams, etc. So great was the vibration of the 
experimental vessel that when held fast by cables in 
still water, the propeller being removed and the ma- 
chinery set in motion, the vibration of the hull Was 
communicated to the surface of the water, and the 
waves so produced photographed. Different parts of 
the hull of the vessel showed different degrees of vibra- 
tion in the water ; that is to say, the shake varies in 
intensity at different points in the length of the hull. 
There are places where it is excessive, and places, term- 
ed " nodes," where it does not exist. We give an illus- 
tration on next page, which is from a photograph. It 
shows the vibrating sections and the nodes, and the ef- 
fect produced on the water. The vessel on which these 
experiments were tried was 130 feet in length, 13 feet 6 
inches beam, 1,100 h. p., and had a speed of from 22 to 
23 knots. 

Mr. Yarrow shows that by the application of bal- 
ancing or bob weights and devices to the machinery 
the vibration can be very greatly reduced. The ves- 
sel was tried under three conditions : First, without 
any balancing weights whatever, with engines as usu- 
ally constructed ; second, with balance weights on 
the cranks only ; third, with balance weights on 
the cranks and with bob weights. The use of the 
weights effected a very great reduction in the vibra- 
tion. 

This subject of the vibration of small steamers re- 
minds us of an experience we had a few years ago. 
We were invited to witness an experiment with a steam 
launch for which it was claimed a velocity of 30 miles 
an hour had been obtained. This launch was built at 
Amesbury, Mass., chiefly from English designs, and the 
builder pledged himself the boat had made the above 
time, and he would prove it to us by giving us a test of 
her speed. We duly attended, and the boat was put in 
motion. The builder said the way he had been accus- 
tomed to test the speed was by timing from on board, 
a watch being held in the hand and stakes on shore 
observed. 

The boat was started with the builder at the engine, 
and when the highest speed was attained the watch 
was observed, but so terrific was the vibration that it 
was impossible to see the position of the pointers, and 
observance of the correct time by that method was out 
of the question. We subsequently ascertained by a 
stop watch and other means that the vessel could not, 
on that occasion, at her highest speed and shortest 
spurt, reach 20 miles per hour. Where'unusual speeds 
are claimed by private owners or interested parties, 
the tests should be conducted by reliable persons who 
have no interest in the result, and the precise method 
of taking the speed should be fully explained. 



World's Fair Notes. 

An effort is being made to collect $25, 000, with which 
to build at the exposition a headquarters for the Sun- 
day schools of the United States. The scheme con- 
templates asking each school to contribute an amount 
equal to ten cents for each officer and teacher and one 
cent for each pupil. 

As an illustration of the rapidity with which the 
work of erecting the exposition buildings is being 
pushed at Jackson Park, it may be stated that on 
March 1 sketches were made for a building to serve 
as permanent accommodations for the construction 
bureau, the Columbian guards, emergency hospital, 
central fire alarm service, etc. The contract was let on 
April 2, and on April 30 the building was finished and 
occupied. The structure measures 200 by 300 feet, is 
covered and ornamented with staff, and is substantially 
put up. 

The scene which the exposition grounds now afford, 
with most of the buildings nearing completion and the 
construction being pushed forward by more than 6,000 
workmen, is accounted so interesting and wonderful 
that from 1,000 to 5,000 visitors a day willingly pay the 
admission fee of 25 cents to witness it. Before the abo- 
lition of the free pass system, the visitors often num- 
bered as high as 15,000 or 20,000. The work of con- 
struction was interfered with, so that it was thought 
best to charge an admission, and thus diminish the size 



of the crowd of sightseers and at the same time add to 
the financial resources of the exposition. 

The construction of the exposition buildings is pro- 
gressing in the most satisfactory manner, and there is 
no reason for doubt that all will be completed in time 
for dedication. The rough carpentry work is practi- 
cally finished on all of the large structures except Ma- 
chinery Hall and the Manufacturers' building, and on 
these it is in an advanced stage. Six or seven of the 
buildings have the exterior appearance almost of fin- 
ished structures, and look like imposing marble pal- 
aces. The erection of a number of the State buildings 
is now progressing. Landscape gardening and other 
work of beautifying the grounds is being pushed by a 
large force of men, and sodding, walk making, and the 
planting of thousands of trees, shrubs, etc., is in pro- 
gress. 

Xlie Ammonia ITIotor. 

The Standard Fireless Engine Company had a run 
of their ammonia motor, Sunday, April 24, on Jack- 
son Park, the World's Fair site, for the benefit of those 
who could not come week days. On this occasion 36 
persons rode around the grounds on the motor. In 
our issue of January 23, we gave a description of this 
novel motor and its operations; but since that time 
improvements have been made which have decreased 
the cost of running the motor from 1/^ cents per 
mile, as stated in that issue, to less than one cent 
per mile, while adding to the smoothness of the run- 
ning. The distance traversed on the construction 
tracks was 14 miles with two thirds of a charge. Among 
these present were several street railroad men and 
capitalists, some ladies of note and representatives of 
the press. This motor is a portion of an exhibit for 
the World's Fair of 1893, when the company will have 
a select location for operation in the front of the 
grounds terminating opposite the Administration 
Building. 

i* < » > ^ 

Rapid Railroad Rulldlng. 

In an article in a recent number of the Engineering 
Magazine, Mr. J. S. Coleman describes the process of 
track laying on the Texas and Pacific Railway, where 
as much as three miles of track were laid in one day, 
which is stated to be a record performance for a single 
force of tracklayers working from one end. The main 
difficulty in such performances is said to be the supply 
of the material. In this instance the sleepers had to 
be transported a distance of nearly 800 miles, and 
delays were therefore frequent, consequently reducing 
the rate of progress considerably. The arrangement 
of forces for laying was as follows : A tie squad in 
advance of all others who laid the ties. These ties 
were loaded in wagons and hauled by teams along the 
roadbed, and set and spaced under the care of the 
engineer who accompanied the squad. In the most 
rapid work this gang numbered 125. Behind the tie- 
setters and spacers came the iron gang, who brought 
with them the truck into which the rails were loaded ; 
as they advanced, the rails were taken out of the car 
by twos and dropped into place on the ties. The ends 
were then brought snug with the last rails laid and 
placed at the proper gauge. The car was then advanced 
over these rails and the process repeated until it was 
empty, when it was tipped off the line to make way 
for a second truck and gang, who continued the work. 
Close behind this gang came the "strappers," who 
make the joints between the rails, and the first spikers 
who simply spiked the centers and ends of the rails to 
the ties, which held them securely enough for the 
loaded iron trucks to pass over them. These were fol- 
lowed by the main force of spikers who finished the 
work, so that the material trains could deliver the ties 
and rails as near the working point as possible. The 
"lining," "surfacing," and "black filling" was done 
by three separate squads of men in the order named, 
who left the work ready for inspection. 



Eye Measurements. 

A good mechanical eye is an almost essential re- 
quisite in a good mechanic, says the Manufacturers' 
Gazette. No one can ever attain distinction as a me- 
chanic unless he is able to detect ordinary imperfec- 
tions at sight, so that he can see if things are out of 
plumb, out of level, out of square, and out of proper 
shape, and unless he can also detect disproportioned 
or ill-shaped patterns. This is a great mechanical 
attainment, and one which can be readily attained by 
any ordinary person. Of course there are defective 
eyes, as there are other defective organs ; the speech, 
for ii^stance, is sometimes defective, but the eye is sus- 
ceptible of the same training as any organ. The mus- 
cles, the voice, the sense of hearing, all require train- 
ing. Consider how the artist must train the organ of 
sight in order to detect the slightest imperfection in 
shade, color, proportion, shape, expression, etc. Not 
one blacksmith in five ever attains the art of hammer- 
ing square, yet it is very essential in his occupation. 
It is simply because he allows himself to get into care- 
less habits ; a little training and care is all that is 
necessary for success. 
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Sutro's Great mining Tunnel. 

Adolph Sutro recently delivered an interesting lec- 
ture before the mining students at the University of 
California. In speaking of the development of the 
Comstock, he said : 

New obstacles now developed themselves, one of 
which was the rapid increase of heat. As a usual 
thing, the increase of heat in nearly all parts of the 
globe amounts to one degree of Fahrenheit for every 60 
feet of descent. On the Comstock the increase was 
more rapid, and when the mines had reached a depth 
of 3,000 feet, it was a common occurrence to find the 
thermometer in the lower drifts rise to 110 degrees and 
over. Such a temperature, in an atmosphere saturated 
with moisture, is almost unbearable, and it would 
often take three men to one pick ; that is to say, one 
man would work ten minutes or thereabout, and then 
retire to the cooling station, while the second man took 
his place, to again retire in order to make room for the 
third man, and so the rotation went on during eight 
working hours. The miners received $4 per day. In 
this mode of working, a day's labor amounted to $13. 

I visited Nevada for the first time in the early spring 
of 1860, and, traveling over the country, saw at a glance 
what an advantage to the mines a tunnel would be 
driven into the mountain from the valley of the 
Carson. 

Actual work on the tunnel was commenced in 1869, 
and it is my special object to allude to its construction 
and some of the obstacles encountered. 

At first all the work was performed by hand labor, 
and the progress was slow ; but as more ample means 
were procured, drilling machinery driven by com- 
pressed air was introduced and the advance was more 
rapid, amounting to an average of 300 feet per month. 



and returning into the darkness from the bright sun- 
light the mules could not see anything and stumbled 
about, so a remedy was found, and that was to band- 
age up one eye before coming to daylight, which band- 
age was removed after the mule had re-entered the 
tunnel, thus enabling it to see perfectly with that eye. 

In driving the tunnel all the length of four miles 
many obstacles were encountered. As regards the sur- 
veys, it was not an easy matter to keep a perfectly 
straight line, for sometimes observations had to be made 
at short distances on account of the mist, and the slight- 
est variation in centers would throw it to one side or 
the other. 

After the tunnel, however, was completed and the 
connection made with the shafts at the Comstock lode, 
the foul and moist air was driven out within the first 
34 hours, and for the first time daylight was seen from 
its farther end, appearing as a small, tiny star of the 
fifth magnitude. 

If the tunnel had been driven a few miles more day- 
light would have been lost altogether, though the 
opening at the mouth was quite large. 

In this connection, speaking of surveying, we had 
another curious experience. 

Under the act of Congress the Sutro Tunnel Com- 
pany was given a right to all the mines discovered for 
a width of 3,000 feet on each side of the tunnel for its 
whole length. When the time came to survey this 
grant, application was made to the General Land 
OfiSce at Washington for the survey of those 4,000 feet. 
The law provided that 3,000 feet should be projected at 
the tunnel level, but the Land OiHce at Washington 
proposed to run the lines on the surface to that width, 
to which we objected, for a line measured 1,500 feet or 
3,000 feet under ground would have a greater width 



were terribly injured at different times through touch- 
ing the wires of these exploders with their naked 
fingers, which caused several thousands of them to ex- 
plode together. One man was killed outright, being 
penetrated with thousands of pieces of the copper 
which forms the exploder caps, while the other poor 
man lost his eyesight. This last accident occurred 
notwithstanding the precautions which had been taken 
to make the men, before entering the exploder house, 
wet their shoes, while on the floor of the house was 
placed an iron plate connecting by means of wires with 
the water flowing below to carry off the electricity. 

Then followed a graphic account of the various 
theories on the origin and formation of the Comstock 
lode, and the difficulties of mining at great depths, and 
how they had been overcome. 

The lecture concluded with a display of excellent 
lantern slides illustrating the lecture, which Mr. Sutro 
had prepared in London and which were thrown on a 
screen by Prof. Christy. 



Transportation by AVater In the United States. 

In Census Bulletin 179 are presented statistics show- 
ing the condition of the industry of transportation by 
water in the United States in all its branches, except 
that of canals, for the year ended December 31, 1889. 

The text and tables have been prepared by Mr. 
Thomas J. Vivian, in charge of statistics of transpor- 
tation, under the general direction of Prof. Henry C. 
Adams, expert special agent, and the work exhibits 
rare ability. 

This is the first census that has undertaken to 
gather, compile, and publish full statistics concerning 
all classes of transportation by water, and the totals 




VIBRATIONS PRODUCED BY THE MACHINERY OF STEAM VESSELS. 



Ten, twelve or fifteen holes would be drilled in the 
face on each side, going toward the center, so when all 
these holes were charged with dynamite and exploded 
by electricity a wedge-shaped mass of rock would be 
blown out from the center to a depth of 6 or 8 feet, and 
afterward more holes were drilled on the side and 
similarly exploded, making an advance for the whole 
width of the tunnel of 6 or 8 feet or thereabout. 

After the tunnel had penetrated some thousands of 
feet, the air became worse and worse, and the heat 
commenced to increase. It was therefore necessary to 
have (besides the air derived from the drills) addition- 
al air thrown in by means of blowers placed at the 
mouth of the tunnel. 

Here I will note a curious fact, which I have never 
seen explained, and which is worthy of close investiga- 
tion by means of experiments. We found that the com- 
pressed air used for driving the machine drills, after 
having been compressed and expanded, and discharged 
from the drills, was not wholesome to breathe, and the 
men and mules would all crowd around the end of the 
blower pipe to get fresh air suitable to be inhaled by 
the lungs. 

Whether the air in being compressed has parted with 
some of its oxygen or become vitiated from some other 
cause, I do not know, and I hope that this subject will 
at some future day be carefully examined into. 

Speaking of mules reminds me of some of the peculi- 
arities of these intelligent animals, which were exten- 
sively utilized in the underground workings. We soon 
found that horses would not do, for if anything touched 
a horse's ears, it would throw its head upward, and so 
be apt to injure itself, while a mule, if anything 
touched its ears, very wisely dodged. 

We had as many as 300 mules employed in the trans- 
portation of debris from the works and otherwise. 
Going along through the tunnel a torch would be 
fastened to the mule's head, but coming out of the 
darkness into the sunlight their eyes became dazed, 



projected up to the surface, being a portion of the 
radius of a circle commencing at the center of the 
earth ; it would have given us several feet more on the 
surface, which might have been of great value in that 
country of bonanzas. 

The Land Office, however, refused to make that pro- 
jection, and so we had to accept the 4,000 feet as 
measured on the surface. 

In driving the tunnel we encountered all sorts of 
ground, nearly always rock, some as hard as flint, and 
some of ordinary hardness. In very hard rock, the 
drills striking against it would illuminate the face of 
the tunnel with a thousand sparks, and give the men 
and the machinery quite a ghastly appearance. 

At many points great bodies of accumulated and 
often hot waters were struck, which came out through 
the crevices with such force as to throw the men down. 
At still other points great bodies of clay were en- 
countered, especially when approaching the Comstock 
lode. This clay, after being cut through, would swell, 
and timbers 16 inches square would break in two like 
mere reeds. The pressure in some places was so great 
that a cap 16 inches square, placed on posts of the same 
dimension, would be found to be pressed through by 
the posts within 34 hours, showing an almost incon- 
ceivable force. In one place the track did swell up 
every day, and had to be cut down thirteen times be- 
fore it remained level. 

The heat in the face, though very high, could be 
endured on account of the fresh air constantly being 
blown in, but a few hundred feet back of the face the 
air would be insufferably hot, and so much deprived of 
oxygen that a candle could not be kept lighted. 

In the dry atmosphere of Nevada, electricity accum- 
ulates very rapidly in the human body, and I could, 
first walking over the carpet, on almost any day, with 
my fingers light the gas. This was the cause of several 
accidents. We had a special house for the storage of 
electric exploders, and two men in charge of this house 



given in this bulletin are indications of the importance 
of the industry and the success made in reporting it. 

Among these totals are those which show that 
the transportation fleet of the United States at the 
beginning of 1890, with the exception noted above, 
numbered no fewer than 35,540 vessels of all classes, 
of which 6,067 were steamers, 8,913 were sailing vessels, 
and 10, 561 were barges or unrigged vessels, whose gross 
tonnage was 7,633,676 tons, and whose estimated value 
stood at $315,069,396. Other totals show that during 
the preceding year the freight movement by the whole 
operating American mercantile fleec amounted to 
173,110,433 tons of all commodities. Others show that 
the number of persons of all classes employed to make 
up the ordinary or complementary crews of all oper- 
ating vessels of the United States, exclusive of pleas- 
ure craft on the Atlantic coast and Gulf of Mexico, 
numbered 106,436, and that the total amount paid out 
in wages was no less than $36,867,305. There are other 
totals of an equally interesting nature, but enough 
figures have been quoted to show how vast this in- 
dustry of transportation by water has become. It is, 
moreover, almost wholly conducted in vessels of Amer- 
ican construction. 

^ I < I » 

A Big Saw for 'Work on metal Plates. 

Carnegie, Phipps & Co., who have the government 
contract for a portion of the armor plates of the new 
navy, are to add to the finishing plant of the armor 
department at their Homestead mill, near Pittsburg, a 
gigantic saw, weighing 110 tons, that will cut a nickel 
steel armor plate as an ordinary saw does a plank. The 
armor plates range in weight from 8 to 38 tons, and are 
sometimes 39 feet long and 30 inches thick. The saw 
has a blade 7}^ feet in diameter, geared from above 
and revolving horizontally. With it an angular slab 
of cold nickel steel, weighing perhaps a dozen tons, is 
taken off like the slab of a pine log. The saw is the 
first of its kind used in this country and cost $35,000. 
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PUKDTIE TJNIVEESITY, LAFAYETTE, INB, 
Purdue University is beautifully located at Lafayette, 
Ind., a thriving city in direct line of communication be- 
tween the cities of Indianapolis and Chicago, Toledo 
and St. Louis, and Louisville and Chicago. Under the 
wise and enei^etic management of its president, Dr. 
James H. Smart, extensive laboratories have been de- 
veloped for every branch of its scientific 
work. It is the purpose of the present 
article, with its accompanying illustra- 
tions, to present some features of the 
laboratories of the schools of mechanical, 
civil and electrical engineering. These 
laboratories, by bringing the students 
into direct contact with machines of 
many kinds, by giving them an oppor- 
tunity to study systematically their ac- 
tion, and to test their efficiency, consti- 
tute a most important element in the 
work of their college course. 

The technical work of all engineering 
students during the early part of their 
course at Purdue is such as will aflford 
practice in working wood and iron. Prac- 
tice is given in benchwork, turning, pat- 
tern making, moulding and casting, forg- 
ing, and in machine work. The exten- 
sive shops of the department of practical 
mechanics, wherein all of this work is 
accomplished, are equipped with tools 
and machines for the accommodation of 
150 students at a single time. Later in 
the course, the laboratory work for each 
of the several schools becomes more dis- 
tinct. 

The mechanical engineering laboratory 
is a handsome room, 50 by 110 feet, and there is a 
boiler room attached, 35 by 40 feet. The equipment of 
this building is such as will provide for a large range 
of experimental work in steam engineering, applied 
mechanics, and hydraulics. The character of its 
equipment may be seen by reference to the following 
enumeration, which includes some of the more import- 
ant pieces of apparatus which have thus far been put 
in place. 

A 100 horse-power triple-expansion steam engine has 
been designed and constructed especially for this 
laboratory. The engine cylinders are 8, 
15, and 33 inches in diameter respective- 
ly, by 34 inches stroke. The pipe con- 
nections are such that any of the cylinders 
may be worked singly, or they may be 
worked in combination under any one of 
six possible arrangements, thus giving, 
for the purposes of the laboratory, what 
is equivalent to nine different engines. 
The steam jackets of the cylinders and of 
the intermediate receivers may be thrown 
out of use at will. The crank of the high 
and of the low pressure cylinder may be 
set at an angle of 90, 130, and 180 degrees 
with that of the intermediate cylinder. 
Connected with the engjne are a surface 
condenser, an independent air pump, 
tanks on scales in which may be weighed 
the condensed steam given up by the 
engine, tanks on scales in which may be 
weighed the cooling water which passes the condenser, 
permanent indicator rigs, and the usual gauges and 
counters. 

A 104 horse-power boiler, having its safety valve set 
at 160 pounds, supplies steam at high pressure for the 
triple-expansion engine, and for general purposes. Ac- 
cessory appliances are provided for use in making boiler 
tests. 

A high-speed passenger locomotive, weighing 85,000 
pounds, is mounted upon supporting wheels in the 
laboratory in such a way as to allow its action to be 



studied and its performance tested while the engine is 
run at any desired speed or load ; the conditions being 
similar to those of the track. The power of the engine 
is absorbed by powerful friction brakes of special de- 
sign, and its tractive force is measured by a suitable 
dynamometer attached to the draw-bar. The boiler 
may be fired with coal in the usual way. A powerful 
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steam blower above the engine, but not in pipe connec- 
tion with it, takes up and carries off whatever may be 
given out from the locomotive stack. There are prob- 
lems of great scientific and economic value relative to 
the performance of the locomotive that cannot well be 
solved experimentally on the road ; it is expected that 
some of these will be subject to easy management in 
the laboratory. 

There is also for work in steam engineering a specially 
fitted slide-valve engine for practice in valve setting ; 
a compound Westinghouse engine, and a Pyle high 




*'^''Wl£J). 



tester for determining the relative value of cement and 
cement mortars ; and a good supply of vernier and 
micrometer calipers, scales and gauges. 

For work in hydraulics there is a direct-acting steam 
pump ; two centrifugal pumps ; a turbine water wheel ; 
two water motors, and apparatus for measuring the 
flow of water over weirs, in pipes and through orifices. 
A steam pump delivers the water supply 
from a well to a storage tank of 1,000 
barrels capacity, and an experimental 
stand pipe affords means for maintaining 
any desired range of water pressure. 

In civil engineering, instruction is offer- 
ed in railway engineering, bridge engi- 
neering, and hydraulic and sanitar3' engi- 
neering. For work in the field, the de- 
partment is well equipped with instru- 
ments of the highest grade. These con- 
sist of four complete sets of instruments, 
by iliiferent makers, and include transit, 
level, chains, fepes, rods, etc. In addi- 
tion to these, for refined field practice 
and geodetic work, the department pos- 
sesses a ten-inch alt-azimuth instrument, 
made to order for the department by 
Fauth & Co., of Washington, D. C. For 
work in river hydraulics, there is a cur- 
rent meter, and other apparatus designed 
by students in the department. In bridge 
engineering there are several models of 
various types of bridge and roof trusses, 
in wood and iron, and the instruction is 
made as valuable and practicable as pos- 
sible, by requiring the student to make 
complete designs of framed structures, 
including the calculation of strains, pro- 
portioning: of members, and making complete detail 
shop drawings. 

The electrical laboratory is in a special building 
having facilities for exact experimental work. The 
dynamo room of this laboratory contains a, 33 horse- 
power straight-line steam engine, and the following 
dynamos and motors: An original French Gramme, 
a Thomson-Houston arc, a Brush arc, an Edison 
incandescent, a Slattery alternator, with full line of 
converters of various sizes and makers; a large Thom- 
son-Houston motor-type generator, a 5 horse-power 
Perrett motor, a 5 horse-power Thom- 
son-Houston motor, and several smaller 
motors. A large Brackett cradle dyna- 
mometer, a bank of incandescent lamps, 
resistances for large currents, photome- 
tric apparatus, and other testing appli- 
ances have been provided. The appara- 
tus is of the latest design and from the 
best foreign and domestic makers. With 
the usual commercial testing bridges, am- 
meters and voltmeters, there are also the 
finer pieces, such as a Kew magnetome- 
ter, two Thomson balances, a Thomson 
quadrant electrometer, ten of the best 
mirror galvanometers, standard resist- 
ances, electrodynamometers, etc. The 

^^ pier rooms and other laboratory rooms 

are well lighted and are pleasant rooms 
for work. 
Instruction and practice in mechanical 
drawing are continuous throughout all engineering 
courses. In the solution of problems and in the de- 
signing of new work the methods of the drawing room 
are constantly employed. 

The engineering chairs at Purdue are filled by W. F. 
M. Goss, Professor of Experimental Engineering and 
Director of the Mechanical Engineering Laboratory; 
J. J. Flather, Professor of Mechanical Engineering; 
A. E. Phillips, Professor of Civil Engineering ; A. P. 
Carman, Professor of Physics and Applied Electricity; 
and M. J. Golden, Professor of Practical Mechanics. 




LABORATORY OF PRACTICAL MECHANICS. 

speed engine. Altogether, the laboratory contains 

fourteen steam engines of different forms. 
A 13 horse-power gas engine, especially arranged for 

experimental work, is supplied with natural gas from 

the same pipe which feeds the fire under the fixed 

boiler. Means are thus afforded not only for carefully 

testing the performance of the gas engine, but also for 

making a direct comparison of its efficiency with that 

of the steam engine. 
For work in applied mechanics there is a 100,000 

pound testing machine driven by power, for determin- 
ing the strength of constructive | They are assisted in their work by an efficient corps of 
materials under tensional, com- instructors and assistants. 

press! onal and transverse! There are at present six hundred and forty students 
stresses ; a 3,000 pound cement ' in attendance at the University. 




ENOINEEBINO lABOBAIOKY-STANB 



FIFE AND WEIR TANK. 

PURDUE UNIVERSITY. 



ENGINEEBINO lABOBATOBY-OENEBAL VIEW. 

LAFAYETTE, IND. 



© 1 892 SCIENTIFIC AMERICAN, INC. 



May 14, 1892.] 



^mnVxiu %mmtm. 



307 



CABBYIKO A LIFE LINE ASHOBE BY A KITE. 

A few weeks since, on two different occasions, ex- 
periments were made on some islands in the East 



[For the Scientific American.] 
The Bessemer Steel Discovery. 

Mr. Bessemer was a very learned metallurgist, and 



River, near New York City, to test a new method of was seeking a short and cheaper way of producing 



carrying a life line ashore from a vessel in distress, as 
represented in the accompanying illustration. The 
trials, however, were not made from a vessel actually 
in need, as portrayed by the artist, but the kite was 
made to carry the buoy, with the life line attached, 
across a strip of water five-eighths of a mile wide, in 
which the current was running at the rate of two and 
a half miles an hour. 

The kite used in the experiment was made with three 
sticks, each 7 feet long by % of an inch thick, their 
width tapering from IJ^ inches at the center to % inch 
at the ends. The weight of sticks and bolt is 33^ 
pounds. The kite is foldable and can be made into a 
small package of convenient shape. To make ready 
it is only necessary to 
spread the sticks and tie 
four strings to the ends of 
two of them, the covering 
being already tied to the 
ends of one stick while 
folded. Oiled muslin or 
duck is used for the cov- 
ering, and the tail is made 
of clothes line knotted in 
loops. 

This kite is designed to 
stand any wind up to fifty 
miles an hour, having a 
safety factor of seven in a 
forty-mile wind, the break- 
ing of one of the six bridle 
strings in such a wind still 
leaving a safety factor of 
one and a half. In sending 
up the kite the three bridle 
strings of each side are 
connected to a single line, 
each of these lines leading 
to a separate reel, provided 
with a brake and ratchet, 
as shown in the detail view. 
By means of the cords from 
the two sides to the sepa- 
rate reels the kite can be 
held at an angle to the 
wind, so that it can be 
flown in a direction up to 
67° off the wind on each side 
of the dead to leeward 
point, and held to keep the 
given direction. The abi- 
lity to do this was fully 
demonstrated in the experi- 
ments. The kite having 
been raised a sufficient 
height and started in the 
required direction, the two 
lines are connected to the 
buoy to which the life line 
is attached. The weight of 
the buoy is a little less 
than the lifting power of 
the kite, when the forward 
movement of the latter is 
arrested, so that ordinarily 
the buoy will be held down 
to the water by the life 
line, although the kite can 
drag it over reefs, bars, 
and floating spars, obstruc- 
tions which stop such de- 
vices as self-propelling tor- 
pedoes, etc. When the kite 
is traveling its lifting 
power diminishes, and it 
simply tows the buoy, so 
that it is possible to take 

ashore in this way a much heavier line than can be 
sent by rocket or shot. The pressure of a forty-mile 
wind upon the 33 square feet of this kite, the kite being 
held vertical, equals 176 pounds ; the strain upon the 
lines in flying, when the kite is inclined 30° from the 
vertical, is calculated at 130 pounds, with a horizontal 
pulling force of 117 pounds and a lifting force of 56 
pounds. 

A patent for this improvement has been applied for 
by Mr. J. Woodbridge Davis, of No. 645 Madison Ave- 
nue, New York City. 

< < ■ ) » 

A COMMOTION was caused in all technical circles 
when, in 1885, congo red heralded the many-colored 
array of that class of dyestuffs which dye cotton with- 
out mordants, that is direct. Like the fuchsine dis- 
covered by A. W. von Hofmann in 1858, and the first 
alizarine synthetically produced by Graebe and Lieber- 
mann in 1869, Boettiger's congo red was a red dyestuff 
forming the marking stone of a new period in the 
history of the development of the tar dyestuff industry 
and at the same time of the dyeing industry. 



steel from cast iron by reducing the excess of carbon. 
His process was to force air through the molten mass 
and burn out the excess of carbon and such base min- 
erals or metals as it contained, and stop the blast at 
the proper time and thereby save the expense and 
labor at the puddling furnace ; but there was no way 
to effect uniformity or to ascertain just when to stop. 
One day in his experiments a very happy thought 
struck him, which was to burn out all of the carbon, 
or as near all as possible, and then restore a proper 
quantity of carbon by pouring in a very high grade of 
metal and as free as possible from base materials injuri- 
ous to steel. This he found in certain qualities of ore 
called Spiegel or "spiegeleisen." His first experiment 




ground that it was not new, and yet I was told when in 
Essen, at Mr. Krupp's works, that Mr. Fried. Krupp 
paid Mr. Bessemer $50,000 to go to Essen and teach 
them the method. Krupp had already spent consider- 
able money and time in trying to make Bessemer steel 
and failed to do so. 

Mr. Bessemer in 1869 was said to have amassed a 
fortune of about twenty millions from his invention, 
and it was said then to be the largest amount ever 
made by any one inventor, and probably was. 

The John Brown works were then the largest Besse- 
mer steel works in the world, and I went there to see 
about twenty tons converted at one time. A two 
hundred horse power engine was used at the blast 
furnace alone, and it was indeed very interesting to 
see the immense converting pot poured full of molten 
iron, and then the blast turned on, and see it boil and 
intensify with the varied colors as each base ingredient 

was destroyed by the heat, 
and when all was con- 
sumed except the quite 
pure iron, then the molten 
Spiegel was poured in, and 
the affinity of the molten 
mass was so great that one 
could see its greedy appe- 
tite for the carbon, like a 
hungry swine for its swill. 
I was told that Mr. Besse- 
mer for a long time antici- 
pated the making of steel 
by his process equal to the 
best cast steel, but in this 
he of course failed. Still, 
while I was in Sheffield I 
was at a steel rolling mill 
where they used the sculps, 
as they are called, that 
come out of the converting 
pot. These were broken 
up, remelted, and a small 
mixture of better material 
used and melted together 
and poured into ingots, 
and that rolled into sheet 
metal and crosscut and pit 
saws made of it for the 
Russian market ; and I was 
told that over six hundred 
thousand of them were 
sold there every year, be- 
sides saws made from it 
were sold all over the 
world. If there is any 
cheap method of producing 
anything of metal, Eng- 
land is among the first to 
adopt it. An immense 
amount of work that is 
done in America by men 
is done there by poor 
women for a mere pittance 
that will keep soul and 
body of part of them to- 
gether ; but when sickness 
comes or their job is lost, 
it is the pauper house or 
the grave. No American 
can ever appreciate the 
glories of our free and 
liberal country and govern- 
ment until he goes to 
foreign lands. 

J. E. Emerson. 



DAVIS' METHOD OF CARRYING A LIFE LINE ASHORE BY A KITE. 



proved quite successful, but here he found a stumbling 
block. Some man had patented a method of melting 
wrought iron and restoring it to steel by supplying it 
with molten spiegel, and he was quite successful except 
that the metal must go through the puddling process, 
and then the remelting added another cost, which 
made it quite as expensive as to convert wrought bars 
into blister steel, then melt it in the crucible and pour 
it into ingots in the usual way. Under the English 
patent laws there must be an annuity paid after a cer- 
tain number of years or the patent becomes invalid. 
The inventor of this process of melting wrought iron 
and restoring it with spiegel was in Mr. Bessemer's 
way, but in a short time, unless he paid the govern- 
ment installment on his patent, it would become in- 
valid. So Mr. Bessemer watched the records until the 
poor unfortunate let it run out, then Mr. Bessemer 
that same day entered his claim, and his patent was 
granted, covering the entire process. I learned these 
facts in 1869 while at the John Brown Bessemer Steel 
Works, in Sheffield, England. But when Mr. Bessemer 
appUed for a patent in Germany, it was refused on the 



Pliotograjiliy of Inks. 

Dr. Jeserich claims it is 
possible to demonstrate 
differences in the colors of 
the inks which cannot be 
seen, the one ink appearing 
This process depends on the 



light and the other dark, 
following considerations : 

As is well known, the tints of the inks that are 
called black are either brown, red, green, or blue in 
shade. Such tones have but little effect on the 
eye, as it is chiefly sensitive to the yellow and red 
rays, but the chief sensitiveness of photographic 
plates, on the other hand, lies in the blue, violet, 
and ultra-violet. As, with ordinary sensitive plates, 
yellow and green subjects are rendered dark, and 
blue ones light, the same will follow in photograph- 
ing inks of various tones. This difference can be con- 
siderably intensifled by the use of suitably colored 
light and color-sensitive plates. In this manner mark- 
ed differences in the various inks can be clearly and 
distinctly demonstrated. 

Among the subjects with which the author deals is 
the application of photography to the detection of the 
falsification of handwriting. In such cases photography 
can be of great service, as in an enlarged photographic 
picture erasures and alterations can be more clearly 
seen than in the original. 
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The Telephone In Ne\r ITork. 

The New York Electrical Society has been engaged 
in practical missionary work in connection with the 
present agitation in the metropolis over the question 
of telephone service. It is generally believed that the 
opposition to the telephone companies is due largely to 
a misconception on the part of the general public and 
that the daily papers are in a great measure respons- 
ible for this condition of affairs. It was thought that 
an actual inspection of a representative telephone 
exchange would do more in the way of removing pop- 
ular errors than any amount of argument or mere 
statement of facts. Accordingly the society arranged 
with the Metropolitan Telegraph Telephone Com- 
pany for a meeting at the Cortlandt Street exchange 
to which the members might invite their friends. The 
opportunity was accepted by many persons interested 
in the agitation which has been stirring New York for 
several months, and on the evening of April 21 a large 
party gathered at the headquarters in Cortlandt 
Street. 

The visitors were received by J. J. Carty, electrician of 
the Metropolitan Company. Mr. Carty first described 
the outfit employed at the subscriber's station. He 
alluded to the fact that the public had been told that 
a telephone cost $1.45 to make and that the rest of the 
apparatus was proportionally cheap. The subscriber 
would thus be led to figure out how many times he 
paid over and over again for the instrument during the 
year. The public gave no thought to the army of en- 
gineers and electricians employed in the building and 
repairing of lines, the laying down and testing of 
cables, and the equipment of exchanges, to say 
nothing of the staff of inspectors and the wire men who 
set up instruments and trace out the maze of wires 
running through the exchange from the ends of the 
cables to the switch board. The subscriber was too 
busy to gauge exactly the value of such facts as that, 
in addition to other appliances, the telephone service 
necessitated the use of 10,000 small dynamos in various 
parts of the city, that 30,000 cells of battery were em- 
ployed, that these 30,000 cells have to be renewed 
every eleven weeks, and that in New York alone the 
company had over 30,000 miles of wire underground. 
It has been the fashion, Mr. Carty said, to imply that 
other nations were better oflf in the matter of telephone 
service than America, while as a matter of fact no other 
nation is so well supplied. Representatives of corpor- 
ations from the principal countries in Europe, and 
even from Japan, had visited New York to study the 
working of the telephone system. Both in technical 
equipment and general organization the Metropolitan 
Telegraph and Telephone Company was recognized as a 
model, not only by other companies in this country, 
but by all the continental governments of Europe. It 
was very suggestive of the state of the telephone ser- 
vice in England, as compared with our own, that in 
that country the parsons are taking an active part in 
the agitation for better service, on the ground that it 
will materially reduce the national profanity. There 
are in New York City alone more underground tele- 
phone wires than there are in the whole of Europe. 
No expense has been spared by the company to 
bring the service to the highest state of efficiency. 
Within the last five years every single wire, cable and 
switch board in use by the company has been removed 
in order to permit the use of metallic circuits. It was 
found that with wires put underground on the old 
system there was constant and confusing induction, 
and it was impossible to utilize the instruments of in- 
creased efficiency which progress in telephony had 
developed without intensifying the trouble. The re- 
sult of using the new instruments with the old wires 
Y/ould be that everybody could hear what everybody 
else was saying. To overcome this difficulty metallic 
circuits were adopted, and as two wires then became 
necessary instead of one, the heavy cost of wire 
throughout the system was doubled. All the metal- 
lic circuit subscribers, the only ones now taken by the 
company, are equipped with the highest type of long 
distance apparatus, which will enable the subscriber to 
talk not only to any part of New York City, but to any 
part of the eastern section of the United States, i. e., 
to Buffalo, Pittsburg, Washington or Boston, and to 
the most distant points that are now reached or ever 
will be reached. With one of these instruments Mr. 
Carty made connection with Boston, and 40 additional 
instruments were connected, so that the members of 
the society could listen in relays of 40 to the conver- 
sation. And thus for a while the Gothamites held 
pleasant communion over the wire with the telephonic 
representative of the City of Culture ; whistling, 
whispering and vigorous denunciation were all dis- 
tinctly audible. Connection was also made to Boston 
over an instrument which was supplied with cur- 
rent from a thermopile. By men'-,s of this appli- 
ance, the use of which for this puroose is in the initial 
stage, an efficient current of electricity can be gener- 
ated by the heat from a gas flame. The visitors were 
next conducted to the operating room on the eighth 
floor of the exchange, and Mr. Carty described the 
operation of the enormous switch board, which alone 
entailed a cost of $350,000, la his remarks Mr. Carty 



showed that, aside from its technical interest, the 
switch board furnished an interesting paradox in the 
laws of trade, in that it illustrates how the telephone 
business, unlike other branches of industry, is vastly 
more expensive under wholesale than retail conditions. 
A switch board sufficient to install 100 subscribers 
would cost, at the very outside, $500, but where 100 
subscribers are added to an existing 5,000 the additional 
expenditure necessitated would be over $5,000. The 
cause of this is that in the first instance facilities are re- 
quired for the intercommunication of only 100 stations, 
butin the second the connection of fifty-one hundred 
stations is necessary. And thus the expense of new in- 
stallations " rolls up," as Mr. Carty expresses it, "like 
a snowball running down hill." After following the 
course of the 13,000 wires throughout the switch board, 
the visitors passed into the long distance room and in- 
vestigated its many remarkable features. A descent 
was then made to the basement, where bewildering 
ranges of lightning arresters, cable terminals, and 
distributing racks gave further evidence of the tremen- 
dous upheaval that the change from grounded to me- 
tallic circuits involved. By the time the tour of the 
building was completed, the visitors, although as- 
tounded at the magnitude and complexity of the plant, 
were able to form a very intelligent idea of the oper- 
ation of the exchange. The company provides one 
operator for every nine subscribers, so that each sub- 
scriber may know that one man in the telephone com- 
pany does an hour's work for him in some way or 
another every day. This proportion of operators to 
subscribers is larger than in any other city in the 
world. This is due to the fact that New Yorkers are 
notoriously impatient of delay, and the company seeks 
to give them the highest class of service. Considerable 
surprise was expressed when not long ago a quantity 
of American cutlery was sent to Sheffield, the cutlery 
fastness of England, but a still more remarkable indus- 
trial innovation has lately been recorded in the ship- 
ment of American telephone cables to London, the 
Ijome of the cable manufacture. This is a gratifying 
recognition of the fact that in telephone cables, as well 
as in all other telephonic appliances, this country leads 
the world. An inspection of the costly and perfectly 
appointed Cortlandt Street exchange, in which the 
utmost resources of engineering and ingenuity are 
drawn upon to furnish service that is unequaled, 
should convert the veriest carper to the belief that he 
is getting excellent value for his money, even though 
he may not be able to go so far as did an eminent law- 
yer, who publicly stated, a month ago, in England, 
that if he paid $60,000 a year for his telephone, it 
would be cheap at the price. 



The flew Star in Auriga. 

BY PROP. C. A. YOUNG. 

During the months of February and March as- 
tronomers have been in something like a state of ex- 
citement over a new or "temporary" star which has 
been visible in the constellation of Auriga, about two 
degrees north of Beta Tauri. As compared with some 
of the recorded "temporaries," it did not really amount 
to a great deal, since it never much exceeded the fifth 
magnitude in brightness, while the stars of 1866 and 
1876 both surpassed the second magnitude, and the 
famous star of 1573 more than equaled Venus at her 
brightest. The new star, however, though not at all 
obtrusive, was easily visible to the naked eye, and the 
circumstances of its discovery show that it is quite 
possible for such objects to appear and disappear en- 
tirely unnoticed. 

It made its first appearance some time in November 
or early in December, but was first discovered about 
January 30 (after it had actually begun to decline in 
brightness), by a Mr. Anderson, of Edinburgh, who, on 
February 3, sent a postal card announcement to Dr. 
Copeland, the astronomer royal for Scotland. Our 
statement as to its first appearance rests upon the fact 
that, while it is not visible upon any of the numerous 
photographs of the region made previous to November 
3, 1891, it is conspicuous on a negative taken at the ob- 
servatory of Harvard College on December 10. Dur- 
ing the remainder of that month and in January a 
considerable number of negatives were taken, and 
from their comparison it appears that the maximum 
brightness of the star (4}^ magnitude) was attained and 
passed about December 30 — at least a month before it 
was noticed by any one. 

On February 5 the star was a little above the fifth 
magnitude, and, excepting some peculiar fluctuations, 
it remained without much change until the 15th ; 
then it began to fade pretty rapidly, so that by the 
end of the month it was barely visible to the naked 
eye, and by March 30 had run down to the eighth 
magnitude. At the time of writing (April 3) it is 
hardly of the tenth, and probably will soon disappear 
entirely, like the last of the " temporaries," which ap- 
peared in August, 1886, in the middle of the great 
nebula of Andromeda, and had utterly vanished before 
the end of the year. 

The Andromeda star presented very little of interest 
in its spectrum ; with the new star the case was dif- 
ferent. Its spectrum was crowded with Unes and 



bands, both bright and dark, which undoubtedly con- 
tained the record of a wonderful story if we could 
only decipher it completely. The most conspicuous 
feature was the brightness of the lines of hydrogen ; 
the whole series appeared to be present, including the 
remarkable group in the ultra violet which are in- 
visible to the eye and come out only upon the photo- 
graphic* plate. Many other bright lines were also 
visible, especially the two D lines of sodium, a series of 
four very conspicuous ones in the green, and some 
twenty or more fainter ones in the region between F 
and H. As to the lines in the green, a very interest- 
ing question has arisen whether the two brightest of 
them are or are not coincident with the two brightest 
lines in the spectrum of the gaseous nebulae. Lockyer 
asserts the identity, while Huggins denies it. The ob- 
servations of Vogel, with which my own agree very 
closely, support the view of Dr. Huggins, and the 
comparison with the spectrum of the nebula of Orion, 
which was favorably situated for observation at the 
time, was so easy and direct that there is hardly a 
possibility of mistake. Speaking generally, the bright 
lines in the star spectrum seem to have been for the 
most part identical with those which are most fre- 
quently conspicuous in the solar chromosphere ; and 
yet the line known as Da, which, next to the hydrogen 
lines, is by far the brightest of all the lines in the spec- 
trum of the chromosphere, appears to have been wholly 
absent from the spectrum of the star — a very puzzling 
circumstance. 

But the most curious thing about the spectrum of 
the new star was that every one of the bright hydro- 
gen lines (not the other lines) was accompanied by a 
heavy, dark line on its "upper" — i. e., its more re- 
frangible — edge. The natural explanation is to sup- 
pose that two bodies, at least, are concerned in the 
phenomenon — one of them showing the dark lines of 
hydrogen alone, like any ordinary star of the so-called 
" first type," while the other shows them bright, and 
accompanied by a multitude of other lines. The dark- 
lined star is rushing toward us and the other receding 
from us, each with a speed exceeding a hundred and 
fifty miles a second. The spectrum of the well known 
variable star Beta Lyrse presents a similar phenomenon 
at certain times. 

It is obvious that this doubling of the hydrogen lines 
agrees very well with the hypothesis which Mr. Lock- 
yer has proposed as an explanation of the phenomena 
of temporary stars, viz., that two meteoric swarms en- 
counter each other, and light up for a short time, 
either in consequence, as he maintains, of actual col- 
lisions between the meteors or else, more likely, by 
means of electric discharges and other interactions be- 
tween the particles as they pass near each other with- 
out actually striking. A different hypothesis, origi- 
nally proposed by Dr. Huggins, regards the phenome- 
non as substantially the same which the sun presents 
in its eruptive prominences, but on an immensely 
vaster scale. This also agrees equally well with the 
general aspect of the spectrum, and especially with the 
apparently composite character of some of the bright 
lines in the star spectrum, which, as has been said, 
correspond very closely to certain groups of lines in 
the chromosphere ; but the absence of the "heUum" 
line (Da) is unfavorable to it, nor does it so readily ex- 
plain the doubling of the hydrogen lines. — Popular 
Science News. 



maple Sugar. 

According to the returns of the census of 1890, there 
were in the United States in 1889, 63,074 producers of 
maple sugar, and the quantity of sugar produced was 
33,953,937 pounds, and the quantity of maple sirup was 
3,358,376 gallons. The sugar was produced in the fol- 
lowing States, in quantity as shown herewith : 

Pounds. 

ArkansaB 335 

Connecticut 8,617 

Illinois 13,260 

Indiana 67,329 

Iowa 45,120 

Kentucky 11,259 

Maine 84,537 

Maryland 156,284 

Massachusetts 558,674 

Michigan 1,641,402 

Minnesota . 34,917 

Missouri 20,182 

Nebraska 12 

New Hampshire 2,124,515 

New Jersey 210 

New York 10,485,623 

North Carolina 7,713 

Ohio 1,575,562 

Pennsylvania 1,651,163 

Tennessee 9,167 

Vermont 14,123,921 

Virginia 26,991 

WestVirglnia 177,724 

Wisconsin 128,410 

Total 33,953,927 

* By a misunderstanding it was stated in the last number of the News 
that the writer had obtained photographs of the spectrum of the star. 
The non-completion of the prism train of our new spectroscope pre- 
vented this ; but Lockyer and Huggins in England, Vogel in Germany, 
and the astronomers at the Lick Observatory were all very successful In 
this line. 
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Correspondence. 



To the Editor of the Scientific American : 

I send you the inclosed photo, to show what an 
amateur can do when he tries, the dynamo having been 
made by me from your description from the patterns 
up. You will observe some changes from the standard 
model, dictated by expediency. They do not impair 
the eiHciency. It has been tested and lights ten 16 
candle power lamps to full power at the standard 
speed. C. D. Parkhubst, 

Lieut. 4th Artillery. 
Fort Monroe, Va., April 35, 1893. 

[The photo, sent by Lieut. Parkhurst shows a dynamo 
which could not be distinguished from the Edison 
machine were it not for the few alterations referred to. 
The machine both in appearance and performance 
does credit to its builder. — Ed.] 



Electrical vn, Cable Oars. 

To the Editor of the Scientific American : 

In the article on the " Transformation of a Cable 
Road," in your issue of April 33, the statement is made 
that it is the only one in the world that has been com- 
pletely torn up from end to end and entirely replaced 
with new equipment. Allow me to say that exactly 
the same was done in this city last year. There was the 
same trouble from cables wearing out here on account 
of so many sharp comers, and nearly all of the expen- 
sive machinery and equipment was broken up and sold 
for old iron. The engines are being used, however, to 
drive the dynamos that furnish the current for the new 
system. 

The grip slots and rails are retained on the hill lines, 
and an auxiliary brake has been fitted on the cars to 
catch on these rails in case of an emergency. 

The increased amount of patronage, together with 
the better facilities for doing business, will doubtless 
repay the company for the great expense in making 
the change. D. Egeby. 

Grand Rapids, April 36, 1893. 



Controlled Torpedoes. 

Some very pertinent remarks on the torpedo question 
have lately been given by the Engineer, from which 
we make abstract as follows : 

Recent experiments with the Sims-Edison torpedo 
have so far demonstrated that a heavy charge of ex- 
plosive can be set in motion and controlled throughout 
its course from a given point, whether on land or afloat. 
These attributes have never been contested, and are 
equally capable of proof with any other torpedo of this 
class. Though the Brennan torpedo is worked from 
certain fixed points on shore, the apparatus can be 
placed in a tug or gunboat with equal facility, and 
many consider its value diminished by the limitation 
of mobility now imposed. Several of the early experi- 
ments with it were carried out from a floating base, 
and the original proposal was to employ it in this man- 
ner. As such an installation would have placed the 
weapon in naval hands, and the Admiralty had no faith 
in a weapon of this nature, the Brennan was taken up 
by the Royal Engineers as a part of their flxed defenses 
in certain localities where it is now being installed with 
great elaboration. We are not concerned, therefore, to 
make any comparison between the different types of 
controlled torpedoes, but rather to consider whether 
this method of submarine attack has the advantages 
claimed for it over other forms now in use. Now, the 
dirigible torpedo is dependent upon one or more wires 
connecting it with the ship or shore from which it is 
directed. The wire may be of steel, and of flne dimen- 
sions, working a mechanical apparatus, as in the Bren- 
nan, or it may be an electrical conductor as in the Sims- 
Edison. In either case the source of power is outside 
the torpedo, and transmitted to it by means of the 
wire. But the fact of thus trailing a wire behind is suf- 
floient to cause its rejection by the navy as a ship 
weapon for general use. 

In action, the ship must be free to move in any direc- 
tion, and a captain would be terribly hampered if he 
had to regulate his movements by an external object 
of this nature. His anxiety would be constant lest a 
turn of the helm should bring his propeller in contact 
with the wire. Such an occurrence would not only at 
once render the torpedo useless, but might also en- 
danger the ship using it. Hence, a controlled torpedo 
is inadmissible as regards battleships and cruisers. But 
it is urged these objections would disappear if the tor- 
pedo were placed in special vessels whose movements 
would be entirely subordinated to the manipulation of 
the torpedo. They would not have to approach within 
close range, and would thus escape the deadly flre of 
machine guns. If the operation could be carried out 
at a distance, say, of two miles, such a contention 
might hold good. But though it is often stated a tor- 
pedo can be controlled and directed beyond the limits 
of machine gun fire, practical experience has not 
hitherto demonstrated the fact. Its effective action 
may be considered at the outside as 1,500 yards. The 



difficulty is to know how near the torpedo is to the ob- 
ject. It may appear to be close, while in fact there is 
considerable intervening space — and a slight miscalcu- 
lation would render the attack abortive. 

As the torpedo runs below the surface the projection 
above to show its position — which may be a disk or a 
flag on a pole — is not a conspicuous object to those 
guiding the torpedo, and is only visible in clear 
weather. As the small quick-flring guns, now so num- 
erous afloat, make good shooting up to 3,000 yards, the 
craft using the controlled torpedo at sea would prob- 
ably be disabled before her weapon could come into 
play. Her chance would be better if able to carry out 
the operation at high speed, but that has not been 
demonstrated, and we do not believe it feasible. We 
have only alluded to the difficulty by day, but at night 
the difficulty of directing the torpedo successfully 
would be much increased. There does not appear, 
therefore, any fleld for a controlled torpedo at sea. It 
remains only to consider its value for harbor defense, 
and for this purpose we may compare the controlled 
torpedo with the other forms of submarine attack. 
What we have specially to guard against and provide 
for is the case of a hostile vessel rushing past certain 
points with a view to attain a position from whence 
damage could be effected afloat or on shore. Such 
raids were common enough in the old days, and we 
have no reason to suppose they will not be repeated. 
They will probably take place more often at night than 
by day. 

Now, under certain local conditions, no better pre- 
ventive can be found than in submarine mines. When 
once placed they act equally by night or day, in thick 
or clear weather. No hostile vessel would venture to 
pass through water where it was believed mines exist- 
ed ; but, on the other hand, their efficient use depends 
on the absence of current, and on a moderate depth of 
water. Moreover, if the area of approach is extensive, 
an enormous number of mines is required to render it I 
secure. There is also a strong objection to the indis- 
criminate use of mines, as liable to impede the move- 
ments of our own vessels seeking the harbor as a refuge, 
or in their ordinary trade avocations. For such rea- 
sons stationary mines can only be recommended to a 
limited extent. Over them the controlled torpedo has 
this advantage, that it is practically independent of 
depth of water and strength of current, though at night 
its use would be difficult and uncertain, while in thick 
weather it would be of little value. Now, the torpedo 
boat is free from these objections. It is a submarine 
mine with the power of locomotion ; it may be con- 
sidered a controlled torpedo with vastly increased 
range. It does not wait till the predatory craft is at 
your gates, but goes to meet him and prevent his ap- 
proach. Night and mist favor in this case the defense, 
and the ubiquity of the torpedo thus carried enables it 
to guard an extensive area, and more than one ap- 
proach. 

Not only does it insure the safety of the vessels with- 
in the port, but it protects those without seeking 
shelter. A raider who remained outside and said to the 
latter, " Stand and deliver ! " would soon find it neces- 
sary to shift his quarters. The squadron hovering be- 
yond the effective radius of mines and controlled tor- 
pedo, with the object of shelling at long range, would 
find the attack of these wasps sadly interfere with such 
an operation. It is sometimes claimed for the controlled 
torpedo that it carries a larger charge of explosive than 
the Whitehead, but the latest type of the latter weapon 
is charged with 300 pounds of gun cotton, sufficient to 
disable any vessel, and a slight increase in the dimen- 
sions of the torpedo would enable this amount to be 
doubled. We have seen within a few months an iron- 
clad sunk in less than five minutes by the explosion of 
60 pounds of gun cotton, and the usual charge for elec- 
tro-contact mines does not exceed 100 pounds. Hence 
there is no necessity to employ excessive charges. 

In thus comparing the controlled torpedo with the 
Whitehead, we have not alluded to the liability in the 
former of a break in the connecting wire. When this 
happens to be an electrical conductor, circumstances 
compel it to be- of a fragile nature, so that its rupture 
would follow any check to the course of the torpedo, 
whether the wire fouled any object on the surface, or if 
it did not unwind with perfect freedom. In this re- 
spect the Brennan has an advantage, because it is con- 
trolled by steel wires of considerable strength. These 
are details, however, which do not affect the main 
principle of all such weapons. Their want of mobility, 
limitation of range, and difficulty in effective use, ren- 
der them in all cases inferior to the locomotive tor- 
pedo carried in fast boats and manipulated with the 
skill and enterprise examples of which have been fre- 
quently given in our naval maneuvers. 

It may be rightly estimated that the Brennan tor- 
pedo has cost the country a quarter of a million sterl- 
ing, of which nearly half has gone into the pocket of 
the inventor ; and we believe that only one locality has 
been provided with an installation of the weapon. For 
this sum we could have had twenty first-class torpedo 
boats, which, divided between three ports, would have 
been a more efficient protection. But the procedure in 
this matter only shows how costly to the country is the 



system which delegates to two departments the respon- 
sibility for the defense of our shores, and allows each 
to work independently as if the other had no existence. 
It is time that this important question was placed on a 
more satisfactory footing, or we may see repeated the 
blunder of acquiring some new weapon of such limited 
value as the controlled torpedo. 



When the Sun Gives Out. 

Sir Robert Ball, who is one of the foremost astron- 
omers in Great Britain, speaking from scientific know- 
ledge, places the day when the world will come to an 
end, as we know it, about four or five million years dis- 
tant, but he gives us every reason to believe that this 
will be the final winding up of the existence of the 
human race. It is comforting to have the date of this 
event so far off. It does not concern us personally, or 
the generations of the future, so far as we have to do 
with them. It is simply the statement of a scientific 
fact which is based upon our present knowledge of the 
resources of the earth and of the sun. Sir Robert Ball 
in his Fortnightly article on this subject uses the de- 
terminations of our own Prof. Langley as the basis of 
his calculations. The amount of heat which he esti- 
mates that the sun originally contained would supply 
its radiation for 18,000,000 years at the present rate. It 
is believed that the sun has already dissipated about 
four-fifths of the energy with which it may have origin- 
ally been endowed, and this brings us to the conclusion 
that at the present radiating energy it will last, per- 
haps, 5,000,000 years longer. This is all that we really 
know about this matter. 

The dependence of human life on the sun is absolute. 
Even when the sun is withdrawn during the winter sea- 
son to only a slight degree from the extremities of the 
earth, it is difficult to sustain life on this planet. What 
must it be for the whole planet if there should be any 
considerable diminution of its radiating energy ? This 
statement shows that, while the exhaustion of heat is 
not an immediate danger, it is a state of things that at 
some time must be realized, and that nothing can stand 
in the way of this culmination. In a lesser degree 
there are many things in life, as we know it to-day, 
which show that, as a race, we are living beyond our 
resources, and exhausting the supplies which nature 
ages ago provided for us. The coal supply in England 
and Germany and in the United States has its assign- 
able limits. Our later life is almost absolutely de- 
pendent for its large development upon the discovery 
of unlimited supplies of coal, or, in other words, the 
ability to supply heat in quantities sufficient for all the 
needs of advanced civilization, but already the coal 
beds give signs of exhaustion. It is true that new 
mines are discovered and can be opened, but the open- 
ing of new deposits simply transfers the day when the 
energy that is found in coal must be supplied from 
some other source. In the distant geological ages the 
sun itself was the principal agent in supplying the 
forces that incarnated heat in this form. It is not now 
possible to supply any new kinds of fuel. What we 
have exhausted is lost for all time to come, and it is the 
loss in these material ways that limits the ability of 
the earth to sustain life. 

It is thus seen that the duration of human life on 
this planet has certain definite and fixed limits. There 
is no danger that the world will come to an end in our 
day, but science is right in fixing a limit to the sun's 
capacity to heat this planet to a degree necessary to 
support life, and there is a flxed limit for the supply of 
the amount of heat necessary for carrying on the ope- 
rations for expanding life. It has been a subject of 
vague speculation heretofore as to when and how the 
earth would come to an end and the human race pass 
off the stage as a finality. Science has now in a gene- 
ral way told us as much as we can ever know probably 
on this subject. Human life within the limits of his- 
tory goes back only about 3,000 years. Whatever else 
can be traced in the life of man is a matter of tradition 
and is obscure. The human race is much older than 
3,000 or 4,000 years ; but there is every indication that 
there was a long period in the world's history when 
human life, as we understand it, did not exist, when 
the earth was, so to speak, "without form and void," 
and neither the animal nor the spiritual life was any- 
thing more than a germ yet to be realized. In the light 
of what Sir Robert Ball states, that early condition of 
things is again to be realized, and this planet will by 
and by become a vast mass of dead matter in the uni- 
verse. We have the consolation, before that day comes, 
that we shall be where it will be no concern of ours 
whether the planet is one thing or another; but it is 
one of the wonderful things about our scientific de- 
velopments today that we can put out our measuring 
lines and make estimates upon problems over which 
we have no physical or material control. It is only the 
mind that rises to the greatness of these issues and 
measures them with its own rules and feels their gravity 
by its own elasticity and comprehensiveness. It is a 
singular evidence of the value of the sciences which 
seem to be most remote from a practical bearing that 
one of them should throw light upon the question of 
the length of time that the sun will survive, and this 
earth itself will be able to sustain life. 
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NEW DISAFFEABING ELSWICE GUN M0T7NTINO. 
The advantages of having a gun mounted on a disap- 
pearing carriage are now too well known to need re- 
capitulation. It will suflBce to say that hitherto it has 
only been successfully carried out by employing com- 
pressed air and a liquid, on what is known as the 
hydro-pneumatic system, with which there has always 
been certain accompanying disadvantages, the princi- 
pal of which are the necessity of using air pumps, 
lowering pumps, pressure gauges, recoil valves, by-pass 
valves, cup leathers, and packings, all of which give 
trouble in inexperienced hands, and so discount to a 



great extent the value of the disappearing mounting. 
Moreover, the cylinder cannot be emptied of liquid to 
guard against frost or for examination without all the 
air pressure being blown off, and, unless air reservoirs 
are employed, several hours are required to pump up 
the air supply again. It is particularly necessary that 
there should be no leakage, as otherwise, owing to the 
carriage having to stand a long time with pressure up, 
a very small escape either of air or water would reduce 
or entirely let off the pressure. Recognizing these 
facts, Elswick has recently designed a new disappear- 
ing carriage, which has, among others, the following 



advantages : (1) No pumps of any sort are required ; 
(2) there are no pipes about it at all ; (B) no cup leathers 
or other packings are used ; (4) there are no valves 
whatever ; (5) no pressure gauges are wanted, as no 
air pressure is used, its place being taken by steel 
springs ; (6) the recoil press is practically a plain cylin- 
der, standing almost vertically in the center of the car- 
riage, and constructed so that there are no joints or 
packings needed ; (7) the liquid used in the recoil press 
is buffer oil, and the recoil press and ram are of bronze, 
so that no question of rusting can arise. Oil cannot 
be used in the high pressure cylinder, as it is found to 




LOADING POSITION. 




FISING POSITION. 

NEW ELSWICK DISAFFEABING CABBIAGE FOB SIX INCH B. L. GUN. 
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froth too much ; (8) the gun is shown in the loading 
and firing position in Figs. 1 and 3 respectively, can be 
lowered by turning a crank handle in connection with 
gearing which is arranged so as to slack off some of 
the springs, or without slacking off the springs, by a 
small block and tackle attached to the breech end of 
the gun. 

The makers have also embodied the following im- 
provements in this mounting : (a) Automatic sighting 
gear, the same as has been so successfully applied to 
turret guns for the navy ; (&) a sighting platform — A 
in Pigs. 1 and 3— placed at the side of the gun clear of 
its recoil, and fitted up with training, elevating, and 
firing gear, so that the eye may be kept on the target 
up to the moment of firing ; (c) a pair of reflecting 
mirrors, moving with the leaf of the tangent sight B, 
by means of which the sights can be seen from below 
the shield. It should be noted that no inaccuracies 
can arise from the use of the mirrors, as the actual 
sights are reflected in them, and they are arranged so 
that the image is not inverted. Night sights and a 
telescopic sight can be used if required ; (d) various 
alterations and improvements about the shield. 

These advantages are obtained by designing and 
constructing the carriage in the following manner : 
The weight of the gun is counterbalanced in any 
position of its path by steel springs, designed so that 
at every point there is always a proper proportionate 
amount of spring power to support the gun, with a 
trifle in excess, to 
cause it to rise to 
the firing position 
if allowed to do 
so. This counter- 
balancing of the 
gun is in no way 
connected with 
the recoil press, 
but is an action 
carried on inde- 
pendently of it. 
The strength of 
the springs can be 
regulated by com- 
pressing them or 
allowing them to 
extend, by a screw 
and nut arrange- 
ment worked by 
a hand wheel. 
When the springs 
are sufficiently 
slacked off, their 
tension is insuffi- 
cient to support 
the weight of the 
gun, and it lowers 
to the loading po- 
sition. This gear 
therefore takes 
the place of the 
lowering pump of 
the hydro-pneu- 
matic disappear- 
ing carriage, but 
has the advantage 
of taking less time 
and labor. There 
is no danger that 
too much of the 

supporting power will be removed, because the springs 
can only be slacked a definite amount sufficient to 
lower the gun carefully, but not to let it fall at a 
dangerous speed. The recoil press would also check 
any undue speed. The springs are placed in com- 
pression, not tension, so that the breaking of a spring 
would be a matter of no great moment. It is not, 
however, at all likely that a spring will break, as ex- 
perience has shown that the same pattern of spring in 
the six inch quick-fire mounting stood hundreds of 
rounds, and in that case the spring is compressed at the 
same speed as the gun recoils, whereas in the disap- 
pearing mounting the spring is only compressed at a 
third the rate of recoil. Provision is, however, made 
for inserting a new spring if necessary. 

The recoil press is made as a plain cylinder, mounted 
on trunnions, and fitted with a piston rod and piston. 
On recoil, all the liquid below the piston passes to the 
upper side of it through a port, which varies in size to 
suit the varying velocity of the recoil in such a man- 
ner as to produce an equal pressure throughout the 
stroke and at the same time to give always a full recoil. 
It is important to have a full recoil with disappearing 
guns, even with a three-quarter or a half charge, so as 
to bring the gun to the proper height for loading. The 
recoil press is cast with a tank on the top of it, to re- 
ceive the liquid displaced by the ram or piston rod on 
the recoil of the gun, and this tank is made large 
enough to give a certain storage of liquid, so as to in- 
sure the cylinder always being full. A most important 
point is that leakage of oU is guarded against by not 
fitting plugs or cocks in the cylinder, the necessary 
filling and air plugs being inserted in the tank. When 



necessary the oil can be drawn from the cylinder by a 
siphon or syringe, so that there is no need for a drain- 
ing cock or plug. To prepare the recoil press for ser- 
vice : With the gun down fill up the press by the 
filling plug on the tank until no more oil can be got in. 

To increase the efficiency and rate of fire it is pro- 
posed to use a quick-firing gun, and for this purpose 
a rear platform is provided, and two sets of ammuni- 
tion boxes to carry the metal cartridge cases. The 
numbers loading will be carried round as the mounting 
is trained, and will, therefore, be able to load the gun 
as rapidly if mounted on a naval carriage, an extra five 
seconds only being required for the gun to rise. 

Both the training and elevating gear are arranged 
so as to be worked either from the emplacement fioor 
or from the sighting platform. At the sighting plat- 
form two training wheels are provided, one within 
reach if the ordinary or the telescopic sight is being 
used, and the other when the mirrors are in use. Only 
one elevating wheel is necessary, as it is well within 
reach at all times. C shows the winch and training 
gear worked from the emplacement floor. The mount- 
ing can be trained on the object, and the elevation ad- 
justed while the gun is in the loading position, so that 
on the gun rising to the firing position, it may be fired 
immediately, as no further adjustment is necessary. 
With the automatic sights the greatest accuracy and 
ease of movement is secured for laying on the object 
before the order to raise the gun is given, so that the 



at 4 deg. 20 min. depression. The time taken by the 
gun, not loaded, to rise to the firing position was found 
to be four seconds. When fuUy loaded with 55 lb. of 
powder and 100 lb. iwojectile, it was five seconds. The 
trials were most successful, and we understand that 
the officers attending were impressed with the sim- 
plicity of the new mounting and the facility with 
which it could be handled. — The Engineer. 




A GIRDEB GAS FIFE. 

This self-supporting gas pipe was erected across the 
Morris Canal by the United Gas Improvement Com- 
pany, of Jersey City. The canal is the old dividing 
line between old Jersey City and Lafayette. To span 
the canal at the least possible cost the company erected 
a pipe made of plates of sheet iron. It is made of J^ 
inch iron and is 43>2 feet in length from pier to pier. 
It is 3K feet in height and 1 foot in width. It is put 
together in five sections, each section being 8J^ feet in 
length. The top and bottom sections of the pipe are 
fianged and are closely riveted to the side pieces. The 
side pieces are made secure by means of J^ inch iron 
plates, 11 inches in width, riveted over the joints. The 
pipe is curved and rises in the center about 13 inches. 
The ends of the pipe rest in grooved castings on the tops 
of the piers and are made secure by means of bolts 1 inch 
in diameter, which pass through the castings and up 
along the sides and through the iron plates on the top 
of pipe, where they are held in place by heavy iron 

nuts. Small iron 
braces placed 
about 8 feet apart 
and fastened to 
the bridge keep 
the pipe from 
swinging back 
and forth in case 
of storm or high 
winds. The street 
pipe which pro- 
jects above the 
ground surface is 
about 3 feet dia- 
meter, and is 
made in two sec- 
tions riveted to- 
gether. The con- 
nection between 
the two pipes is 
V shaped, and 
made of the same 
material as the 
main pipe, the 
small end being 
hammered out to 
conform t o t h e 
shape of street 
pipe. The pipe 
weighs about four 
tons and was 
erected at a cost 
of about '. 



A GIRDER GAS PIPE, JERSEY CITY. N. J. 

gun need be above the shield only some two or three 
seconds at the most. This mounting will go on the 
same racer and live rollers as the present six inch hydro- 
pneumatic disappearing carriage, and the same train- 
ing rack may be used. 

The electrical firing gear is arranged so that the 
circuit can only be completed after the gun is properly 
in the firing position, and with the quick-firing gun 
the further precaution of having the gun closed and 
locked. The shield is rigidly supported on platework, 
so that the gun and sights may always retain the same 
relation to one another. A combing is raised round 
the edge of the port or opening in the overhead shield, 
through which the gun rises, and when out of action 
this opening is covered in by a tarpaulin stretched 
tightly over the combing. This will be found handier 
than using a tarpaulin large enough to cover the whole 
of the shield. 

The official trial of the mounting was carried out at 
the Silloth range on October 33, 1891. The following 
officers were present on behalf of the War Office : 
Colonel Colquhoun, R.A., Colonel Walker, R.A., and 
Major Penton, R.A. Three rounds were first fired 
with a three-quarter charge, at a target 9 ft. square at 
1,000 yards range, using the automatic sighting gear, 
with very satisfactory results, each shot striking the 
target. Three rounds were then fired with the full 
charge, at angles of elevation of 5 deg., 10 deg., and 15 
deg., respectively, for testing the strength of the 
structure. Finally two rounds were fired with a half 
charge, in order to show that the recoil of the gun was 
practically the same as with the full charge. The first 
of these was fired at 5 deg. elevation and the second 



The Sugar Trust. 

By the purchase 
or rather admis- 
sion into the trust 
of the refinery of 
Claus Spreckels, 
at Philadelphia, 
the Sugar Trust completed its operations for the con- 
trol of the sugar refineries of the country. The follow- 
ing are the refineries owned absolutely by the trust, 
with their daily capacity in barrels : 

The Havemeyer & Elder S. B. Co.. Brooklyn 8,000 

The Brooklyn S. R. Co., Brooklyn 3,000 

TheDeca8tro& Donner S. R. Co., Brooklyn 3,000 

The Havemeyer S. R. Co., Brooklyn 3,500 

The Havemeyer S. R. Co., Jersey City 500 

The P. O. Matthieesen & Wiechers S. R. Co., Jersey City.. 4,500 

The Standard S. R. Co., Boston 3,000 

The Boston S. R. Co., Boston 1,500 

The Continental S. R. Co., Boston 500 

The forest City S. R. Co., Portland 500 

The St. Louis S. R. Co., St. Louis 1,000 

The Louisiana S. R. Co., New Orleans 3,000 

The Louisiana S. R. Co., New Orleans, and the Planters' S. 

R. Co., New Orleans 3,000 

The Franklin S. R. Co., Philadelphia 6,000 

The B. 0. Knight S. R. Co., Philadelphia 1,300 

The Spreckels S. R. Co., Philadelphia 3,500 

The Delaware S. R. Co., Philadelphia 50O 

The Baltimore S. E. Co., Baltimore 1,500 

Total daily capacity 44,8CO 

— N. Y. Com. Bulletin. 

Sending Insects by mall. 

Large-bodied insects should never be mailed or sent 
by express when pinned, without first fastening the 
bodies so that they cannot break, and thus damage the 
rest of the specimens in the box. A little cotton drawn 
out and turned around the pin so that it holds tightly 
near the thorax, and then brought around the end of 
the abdomen and again fastened to the pin, will be 
found sufficient, especially if a few pins are used 
around the body to prevent its otherwise moving. 
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THE ACOUSTIC FBOFEBTIES OF ALTTHINTTU.* 
At the April meeting of the Physical Department of 
the Brooklyn Institute, Prof. Alfred M. Mayer, of the 
Stevens Institute of Technology, delivered a very inter- 
esting lecture on the acoustic properties of aluminum. 
Prom the beginning to the end of the lecture the in- 
terest was maintained by the instructive and entertain- 
ing manner of the lecturer, no less than by the subject 
matter of the lecture and the many interesting experi- 
ments by which it was illustrated. 

The lecturer began by describing the methods of 
various physicists of obtaining the modulus of elasti- 
city of metals, and told how he, knowing the modulus 
of elasticity of any metal, could calculate the rate of 
vibration of a given body of that metal. He then per- 
formed several experiments illustrating the elasticity 
of aluminum, the first being that of vibrating longi- 
tudinally a rod of aluminum. The rod was grasped at 
the middle by one hand while it was rubbed length- 
wise by a glove charged with resin and worn upon the 
other hand. The rod emitted a sound of very high 
pitch. The exact rate of longitudinal vibration of the 
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rod was ascertained by comparing the sound with that 
of a tuning fork having a known rate of vibration ; 
then the fork was made to vibrate sympathetically by 
causing the rod to vibrate in the vicinity of the fork, 
as shown in Fig. 1. The next experiment was one in 
which a column of confined air was vibrated in a tube 
by the longitudinally vibrating rod. Some light dust 
contained by the tube was heaped up at the nodes, or 
points of no vibration, and removed from the venters, 
or region of greatest vibration, thus showing how the 
air column is divided up into vibrating segments. He 
said the aluminum rod was divided into two vibrating 
segments with a node at the middle. 

In the next experiment a number of aluminum bars 
were supported at the nodal point upon a frame ele- 
vated a short distance above the table, something 
after the manner of a metallophone. These bars were 
tuned to the 1st, 3d, 5th and 8th of the scale, represent- 
ing the major chord. When these bars were struck with 
a mallet of suitable weight, beautifully clear notes 
were emitted, and the sound was prolonged beyond 
that produced by metallophone bars made of other 
metals. 

To show accurately the location of the nodes, bars 
were sprinkled with very fine sand and vibrated. The 
sand was piled up in fine transverse lines at exactly 
two-ninths of the length of the bar from the ends; a 
resonator applied at different points along the bar 
(lower part of Pig. 1) readily located the nodal lines. 
To re-enforce the sounds and more strikingly exhibit 
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duced a piece of cardboard (Pig. 2) having apertures 
in it corresponding in width, length and position with 
the several segments of the bars, and placing this over 
the series of bars so as to cover the portions lying out- 
side of the nodal lines, the effect was like that of a 
resonator, the sound having much more volume. 

Another interesting experiment consisted in placing 
one of the bars on cords stretched across a frame and 
supporting it a quarter of a wave length from the 
table, as shown in Pig. 3, noting the intensity of the 
sound as the bar was struck, then lifting the frame 
and bar from the table through a distance equal to 
several wave lengths. At certain intervals the sound 
was quenched, showing interference at those points. 
The same thing occurred on lowering the bar to its 
original resting place. 

Prof Mayer tried a large aluminum Chladni plate, 
producing several intricate sand figures showing the 
nodes and venters. The plate was explored with a re- 
sonator which re-enforced the sound at the venters, 
while at the nodes the effect was practically nothing. 

The experiment with the longitudinally vibrating 
aluminum rod was designed to show one method of 
getting the velocity of sound in a solid. The number 
of longitudinal vibrations per second of the rod, multi- 
plied by twice its length, gives a velocity of sound in it; 
similarly the length between two adjoining nodes in 
the tube experiment is a half wave length, and the 
length of the rod (which gives the half wave lengths) 
divided by the half wave length (as shown by the dust 
in the tube) shows how much faster is the propagation 
of sound in the rod than in the air column. 

The lecturer performed numerous other experiments, 
showing the superior resonant qualities of aluminum, 
and stated that all he had shown was merely prelim- 
inary to a further study of the subject. He intends 
to make a further investigation in Paris, with Koenig, 
during the coming summer, and will be able, when the 
investigations are completed, to publish the results. 

» < « » »i — — — — ■ 

Tannin In Tea. 

" Some examples which have been forwarded to us," 
says the British Medical Journal, "of the results of 
analyses for tannin and theine in tea indicate consider- 
able variation in the amount of tannin, according to 
the quality of the tea and the state of growth at which 
it is picked. In some blends of China teas the percent- 
age of tannin extracted by infusion for thirty minutes 
was 7'44 ; theine, 3'11 ; and a similar result was given 
in the examination of the finest Moning ; while, on the 
other hand, with fine Assam tea a percentage of 17 '73 
of tannin by weight was extracted after infusion for 
fifteen minutes, and two blends of Assam and Ceylon 
tea gave, respectively, 8 '91 and 10 '26 of tannin. On the 
whole, it is probable that the Indian teas are much more 
heavily loaded with tannin than the China or Japan 
teas. Moreover, the common method of prolonged 
infusion in boiling water is well calculated to extract 
all the tannin, while it dissipates the flavor of the tea. 
To be drunk reasonably, tea should not be infused for 
more than a minute, and with water of which the tem- 
perature does not exceed 170° P. It should be taken 
without sugar or milk, which would drown the flavor 
of the delicate and aroinatic infusion thus obtained. 
This at least is how tea is drunk both in China and 
Japan, whence we have borrowed the use of it. With 
our European method of prolonged infusion in boiling 
water we destroy all the best flavor of the tea, and we 
extract such heavy proportions of tannin as to culti- 
vate indigestion as the result of tea drinking. Indiges- 
tion is unknown among tea drinkers in the East, and 
it is in all probability only the result of our defective 
use of the leaf." 

♦< ♦ > » 

Parcels Post Extension. 

A postal treaty has been concluded between the 
United States and Great Britain, by which parcels 
may be sent by post to and from this country and the 
Windward Islands. These embrace the colonies of 
St. Lucia, St. Vincent, Barbados, Grenada, Tobago. 
No parcel can exceed eleven pounds weight, or five 
kilogrammes. Greatest length, 3 feet 6 inches. Great- 
est combined length and girth, 6 feet. Postage, 12 
cents per pound. 



the quality of the tone emitted by the vibrating bars, 
a Helmholtz resonator was placed under each bar, 
when the sound was very loud and rich. The bar 
when struck bends downward at the center and up- 
ward at the ends, then by its own resiliency bows 
upward at the center and bends downward at the ends, 
thus producing opposite effects which partly neutral- 
ize each other. The lecturer said that the end portions 
of the bars outside of the nodes seriously diminished 
the total sound emitted by the bar. He therefore pro- 

* Abstract of a lecture delivered by Prof. A. M. Mayer before the 
Physical Department of the Brooklyn Institnte, April 22, 1892. 



Photographing Bullets. 

In a lecture on this subject, delivered recently at the 
South Kensington Museum, Professor C. V. Boys ex- 
plained his apparatus for the purpose. It consists of 
box lined with black cloth, in which the photographic 
plate is exposed, of a condenser formed of a plate of 
glass about a foot square; of a smaller condenser in the 
form'of a bottle, to act as a starter of the spark; and of 
a system of wire circuits and knobs to give the spark 
which throws the shadow of the bullet on the plate, 
and thus takes the photograph. The bullet enters and 
leaves the box by two holes, covered with paper to ex- 
clude the light, and in passing the plate the bullet 
touches the terminals of two wires, composed of thin 
lead wire, thus partly completing the circuit; a small 
flash passes from the smaller condenser, causing a 
larger flash to pass between the knobs of the plate 
condenser inside the box, and this flash, lasting less 



than one millionth of a second, takes the photograph 
of the bullet, no lens being employed. A wet string in 
the circuit of the small condenser is used to damp the 
electrical oscillations. Mr. Boys was able to infer from 
his experiments with a rifle that the bullet must have 





Fig. 3. 

received some three per cent of its velocity after leav- 
ing the muzzle, at which point the turning effort of 
the rifling must have necessarily ceased. 
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AN IMFBOVED FLUE CLEANEB. 
The boiler tube cleaner shown in the illustration, 
which has been patented by Mr. Michael J. Carbis, of 
Bingham, Utah Ter., is designed to be quickly set up 
and readily operated to clean the tubes of scale, sedi- 
ment, or any obstructions, being especially adapted for 
cleaning the tubes of the Babcock & Wilcox and simi- 
lar styles of boilers, the machine being for this pur- 
pose set on a platform having the same inclination as 
the tubes, or extension tripod legs may be arranged for 
the purpose. In a suitable tripod stand is a vertical 
sleeve, in which slides a post having in one side gear 
teeth in mesh with a pinion actuated by a hand wheel, 
as shown in the principal view, whereby the post is 
raised and lowered. On the upper end of the post a 
pivot engages a socket on the under side of a horizontal 
easing, in which screws the feed screw rod, having on 
its outer end a scraper and brush, as shown likewise in 
the sectional view. The feed screw rod has a keyway 
engaged by a key on a sprocket wheel on the casing, 
as shown in one of the views, the sprocket wheel being 
rotated by means of a crank on a shaft in bearings 
lower down on the post, whereby the feed screw rod is 
moved inward or outward. The scraping plates are 




FLTTE CLEANEB. 



preferably made of thin steel, spirally curved, the small 
figure showing an end view of the scraper. 

The plates are sufiBciently elastic to conform to the 
inner surface of the tube, and in a normal position are 
preferably somewhat in excess of the diameter of the 
tube. The brush is located directly in the rear of the 
scraper, is preferably circular in form, and has a diame- 
ter somewhat greater than that of the scraper, so that 
it wiU readily remove all the particles loosened by the 
latter. The feed screw rod is made in sections, rea- 
dily connected together, whereby the scraper may be 
passed through tubes of any length. If desired, the 
cleaner may be geared to run as high as two and a half 
or three revolutions on the driven sprocket wheel to 
one revolution of the driving wheel, thus doing the 
work very rapidly. Where tubes are badly inerusted, 
the cleaner and brush may be taken off and a suitable 
cutting tool attached to the outer end of the slotted 
shank of the feed screw rod by means of a set screw or 
a key, and in this way the worst cases of choked-up 
tubes can be efficiently dealt witn. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Steam Engine.— John N. Kemmerer, 

Loganton, Pa. This invention provides a novel me- 
chanism to apply power to the crank shaft, levers ar- 
ranged side by side having a sliding connection with 
the crank, one of the levers being pivotally secured at 
one side of the shaft and the other at the opposite side, 
with operating devices to rock the levers, thus over- 
coming dead centers and increasing the power. Im- 
proved throttle devices are also provided for use in 
connection with several steam cylinders and steam 
channels leading to their opposite ends, so that steam 
may be admitted to the inner end of one cylinder and 
the outer end of the other and vice versa, there being 
likewise improvements in the valve gear for operating 
and controlling the valves of the different cylinders. 

Spark Arrester. — Langford O. 

Mabie, Richmond, Va. This is an improvement for 
locomotive and other high pressure engines designed 
to entirely eliminate from the products of combustion 
all sparks and cinders and carry them to a place of 
temporary deposit, also carrying off the thick black 
smoke. Within the stack is a novel construction and 
arrangement of two freely revolving wheels having 
radial blades set at an inclination to the plane of the 
wheel like a windmill wheel, the inclination of the 
blades of the two wheels being reversed to give them 
revolution in opposite directions, separating, by centri- 
fugal action, the sparks and cinders from the blast at 
two different points. 

Cut-off Governor. — Levi O. Harris, 

Cadillac, Mich. This is an automatic device for steam 
engines, designed to secure an economy of fuel and the 
more steady running of the engine. Within a cylm- 
drical casing communicating with the steam chest is an 
annular chamber in which revolves a closely fitting 
sleeve having valves on its periphery, and in this sleeve 
oscillates another sleeve with ports corresponding ,to 
the ports of the casing, the first sleeve having an outer 
extension fleeve connected to a bevel gearing, while the 
inner one has a shaft connected with the governor 
levers. In operation the steam has to pass through 
registering openings, and the ports are thrown more 
out of register as the engine runs too fast, being in per- 
fect register only as the engine is run at the speed 
designed. 

Wrist Plate. — James Barclay, Sioux 

City, Iowa. This device consists of two plates or disks 
arranged concentrically and mounted to turn inde- 
pendently one of the other, one of the disks being con- 
nected with the valve rods and the other with the hook 
or eccentric rod, there being also a locking device for 
connecting the two disks with each other. The wrist 
plate thus provided is of simple and durable construction 
and the arrangement permits the engineer to easily 
start the engine without being compelled to lift the 
hook rod and hold it up while manipulating the 
throttle valve and starting bar. 

Balanced Slide Valve.— William T. 

Harrison, Pooler, Ga. This is a valve of simple and 
durable construction, arranged to supply the cylinder 
with a full charge of steam at the time the piston is at 
the commencement of the stroke. The invention con- 
sists of inlet ports formed in the slide valve and.a 
balance plate provided with a port adapted to connect 
with the valve inlet ports at the time the steam is ad- 
mitted to the end of the cylinder. 

Vehicle Propelling Mechanism.— 

Ipaac B. Jones, Xenia, Ohio. A shaft carrying a cone 
pulley, and adapted to be driven in either direction by 
a motor, is located on the vehicle body, a belt connect- 
ing this pulley with a second cone pulley on the axle of 
the vehicle, a convenient shifting mechanism for the 
belts being provided. The mechanism is simple and 
durable and permits of readily changing the speed of 
the vehicle without changing the speed of the motor, 
while it is also arranged for conveniently running and 
steering the vehicle in any desired direction. 



Railway Appliances. 

Car Coupling. — E. H. B. Knowlton, 

West Superior, Wis. This is an improvement in that 
class of devices known as " twin jaw " couplers, and the 
invention provides means whereby the jaws can be au- 
tomatically coupled and locked when brought together, 
together with means for automatically locking them in 
an uncoupled position when they are separated. The 
lock can be quickly and easily operated to uncouple 
the jaws, and the top surface is without any irregulari- 
ties or openings to afford lodgment for ice, snow and 
dirt. 

Railway GtAte.— John S. Chambers, 

Jr., Allegheny, Pa. This is a swinging gate which will 
entirely close the crossing, and will fold when raised, 
thus clearing overhead electric wires and other obstruc- 
tions. It has a main arm to which is pivoted a supple- 
mental arm, an inclined guide pivoted to the main arm 
projecting over and beyond the pivot of the arms, 
while a cable has one end secured to the free end of the 
supplemental arm and is passed through the guide, its 
other end being secured to the support at the pivoted 
end of the main arm. The length of the arms is varied 
according to the height of the obstructions above the 
track. 

Train Smoke Conduit.— Chester L. 

Morrison, West Point, Va. This invention covers an 
improvement in devices for carrying away smoke from 
a locomotive, providing for this purpose a simple and 
inexpensive apparatus by means of which the cinders, 
smoke, etc., will be discharged from the rear end of the 
train, where they cannot annoy the passengers. It con- 
sists of a conduit made up in sections and open at each 
end, the section on the locomotive having a fiaring 
mouth which is open over the smoke stack, and the 
conduit running the entire length, of the train. Simple 
and effective means are provided for coupling the 
several sections together, so that they will be smoke 
tight and will conform to the different movements of 
the cars. 



JVIedianical -Appliances. 

Punch. — Francis N, Simmonds, San 

Francisco, Cal. This is an inexpensive article to make, 
while designed to operate efficiently, the penetrating 
portion of the punch being cheaply and easily renewed 
after it is worn out. It has a removable face with a 
screw-threaded bore aligning with that of the body to 
which it is attached, and a bolt with an operating head 
is passed down through the body and face, the lower 
end of the bolt being threaded to engage the threads of 
the bore of the face The lower end of the bolt has a 
slightly projecting hardened centering point, the several 
parts being eo firmly united that there is no liability of 
the face getting loose upon the bolt. 

Coal Drill. — Charles S. Sheppard, 

Pittston, Pa. An auger is formed at one end with a 
dovetailed groove having its sides diverging outwardly, 
and a center cutter engages with its shank one side of 
the groove, while a cutter standing at angle thereto 
engages with its shank the other side of the groove, a 
bolt in the auger end having its head wedge-shaped 
engaging the adjacent inner sides of the shanks of the 
center and cutter. The drill is of simple construction, 
and 18 designed to easily and conveniently cut a large 
opening in the coal without requiring much power. 



Agricultural. 

Plant Frame. — Edward K. Jones, 

Portland, Oregon. This frame has a soil receptacle, 
with a cover and fruit protector having openings for 
the plants to project through, and prevents the washing 
away of the soil and its spattering upon the fruit. It is 
especially adapted for strawberry culture, and is pre- 
ferably 5>4 by 12 feet in size, accommodating 12 dozen 
plants, the openings being 4 inches in diameter. It is 
adapted for use in all localities, the plants being readily 
protected from heat or cold, and it is provided with per- 
fect means for ventilation, irrigation, and drainage. 
With this frame fruit may be produced very early in 
the season, and its production continued until very 
late, young plants being forced to early maturity and 
made to yield large quantities the first season. 

Ant Hill Cutter. — John Tym, 

North Bend, Neb. This device comprises a frame with 
side runners, with a cutter arranged obliquely to and 
secured at its front end to one of the runners, while 
adapted at its rear end to permit trash and the like to 
pass og. It is designed to be dragged over the ground 
by a horse, when the cutter will strip the ant hills off 
close to the ground surface, so they can be readily re- 
moved and the ground left in condition for cultivation. 
By means of an adjustingleverthe cutter may be lifted 
and held off the ground in moving the machine from 
place to place. 



Miscellaneous. 

Method of Mining Coal. — Peter C. 

Forrester, Wilkeson, Washington. The method of 
mining- provided by this invention consists of first 
forming in the vein a series of vertical cuts and hori- 
zontal cuts or drifts or cross cuts intersecting with the 
vertical cuts, and then undercutting or blasting from 
below the pillars of material formed between the cuts 
and cross cuts. By this method the miner will not be at 
all subjected to the obnoxious gases arising in blasting 
or undercutting, and can always go to a place of safety 
whenever a blast is fired, while there is also a saving of 
lumber used in building the cuts. 

Vehicle Wheel. — August Bauer, 

Sandusky, Ohio. This wheel has a circular brace 
fastened to it at a point between the hub and felly, the 
brace consisting of two circular rings or flanges, with 
intermediate filling blocks or sections between the 
spokes, the rings and filling blocks being clamped to- 
gether by bolts or rivets. This improvement may be 
applied to any old wheel to strengthen it and prolong 
its usefulness, preventing the spokes from breaking, 
bending or getting loose. 

Tail Board Spring. — Freeman 

Nickerson, Jr., Fall River, Mass. This is a combined 
spring and catch, constructed of two pieces of metal, 
for keeping the tail board of a vehicle closed when shut, 
while readily admitting of the opening or dropping of 
the board when the vehicle is to be loaded or unloaded. 
The spring is made of sheet steel, and the catch, 
secured to it is very sohd and strong and made to pro- 
ject beyond the free end of the spring, where it is of a 
roll or hook shape above, to form a ready handle for 
lifting the spring. The device is designed to be much 
cheaper than the ordinary devicee for the purpose. 

Wiring Fence Pickets.— Lemuel H, 

Slagle, East Brady, Pa. A machine of simple and 
durableconstruction, designed to be very effective for 
this purpose, is provided by this invention, the ma- 
chine crossing the wires after the picket is inserted, 
and having a tension device to give a proper tension 
and twisting to the sets of wires. A series of levers are 
pivoted on a post, each lever having forked ends to re- 
ceive the wires, and a retaining wire is held on each 
lever to extend across the fork and hold the wires in 
place, while a bar is pivotally connected to the levers to 
give them a swinging motion. 

Ladder. — James F. Mitchell, Titus- 

ville, Fla. This ladder is especially designed for pick- 
ing oranges and other fruit. It has a straight section, 
hinged to the top of which is a section that I« curved 
and extended laterally in a plane at an angle of not less 
than forty-five degrees to the body of the ladder, the 
top section being in most cases extended at a right 
angle to the body portion. 

Feed Trough.— Earl B. French, Oak- 
land, Cal. In this feed trough the feed is supplied 
gradually, so that the animal will be compelled to eat 
his feed slowly and thoroughly masticate it. The 
trough is made with aside reservoir separated from the 
other portion by a removable partition, a ratchet 
mechanism holding the partition in position in the 
reservoir. The flow of feed is controlled by the move- 
ment of the partition by the animal feeding, this also 
preventing the trough from clogging, while the adjust- 
ment of the partition provides for different kinds of 
food. 



Knockdown Exhibition Stand. — 

Herman A. J. Rieckert, New York City, This stand 
has two connected comer posts, sides being hinged to 
the posts and shelves hinged to the connecting bars of 
the posts, eaca made in two parts hinged together and 
resting on cleats formed on the sides. The stand is of 
simple and durable construction, and can be readily 
folded for storing and transportation. It is arranged 
to be conveniently set up for use in stores, hotels, and 
like places, foy exhibiting goods. 

Journal Page File. —John O'Rourke, 

Mandan, North Dakota. Covers adapted to inclose 
heavy indexed pages are hinged to a central base por- 
tion, a jointed section forming the back edge and per- 
mitting the file to be closed as an ordinary book. On the 
base is a spring-pressed bar carrying curved file posts, 
the doubled-over upper ends of which enter sockets in 
the top of posts secured to suitable plates on the base, 
the pressing down of the curved posts forming the 
usual file loops, and enabling the journal sheets to be 
turned freely from one cover to the other. The im- 
provement forms a simple file which may be convenient- 
ly operated, and in which may be kept journal fiheets, 
statements, summaries, and matters of a similar na- 
ture, in form for ready reference. 

Beer Drawing Apparatus.— Peter 

p. Gaynor, Greenbush, N. Y. This invention affords a 
simple means by which beer may be conveniently drawn 
under pressure from the cask, the device being inserted 
in the cask without spilling any beer or freeing any gas. 
The spile is of the usual external shape and within it is 
a seat against which fits a rubber packing valve having 
at its lower end a swinging fiap normally pressed up- 
ward by the pressure within the cask. A novel form 
of stem and handle takes the place of the ordinary cock, 
the beer flowing as readily through it as through the 
usual faucet. 

Bar Fixtures. — John Neumann, 

Brooklyn, N. Y. This invention provides separable 
and interchangeable bar fixtures, such as rinsing cham- 
bers, shelves, and drain trays, that the position of the 
parts may be changed as desired, and so that any of 
the parts may be readily detached from other adjacent 
parts for cleansing or repair. The improvement is ap- 
plicable to counters or bara where liquors of various 
kinds are served to customers by the glass. 

Lamp Burner. — Patrick J. F. G-raeme, 

Beulah, Canada. A triangular frame is adapted for 
vertical movement at each side of the wick, and there 
are horizontal spring-actuated piston rods at each side 
of the frames, each having a head block contacting 
with the frames, while telescopic hoods secured to the 
head blocks inclose the wick'tube. The construction is 
such that the fiame may be extinguished and the wick 
trimmed automatically upon lowering the wick, it 
being also provided that the wick may be raised and 
lowered without operating the extinguishing and trim- 
ming mechanism. 

Tea Kettle. — John Black and Fred, 

C. a. Natius, South Chicago, III. The breast of this 
kettlerises above the general level of the top and above 
the filling opening, forming an air space when the ket- 
tle is filled, and this space is connected by a tube with 
the upper part of the spout, and the bail when thrown 
over rests on projections which prevent undue heating. 
By this construction the water in the kettle is prevented 
from boiling over at either the spout or filling opening, 
and in handling the kettle there is nodanger of burning 
or scalding the hands. 

Cooling Apparatus. — Sherman L. 

Smith, Plymouth Penn. This is an apparatus de- 
signed to facilitate the transportation in good condi- 
tion of butter and like articles in warm weather, pro- 
viding therefor a tray-holdmg receptacle adapted to be 
placed in a cask containing ice or spring water, there 
being a locking connection between the receptarle and 
the cask. The receptacle is preferably made of sheet 
metal, and its construction is such that portions of its 
contents may be readily removed without disturbing 
others. 

Toy. — G-eorge W. Galbreath, Sedalia, 

Mo. This is a device constructed somewhat in the na- 
ture of a target, and provided with an attached elastic 
cord carrying a weight which may be made to strike 
the target, the latter when being struck at the center 
automatically sounding an alarm. The toy may be held 
in the hand, one or both hands being employed in its 
use. 

Truss. — William A, Adair, Moline, 

Kansas. This is an improvement in trusses to be worn 
on the body in cases of hernia, and is light, stron?, and 
easily adjustable, to enable the pads to bear where 
necessary, while it is adapted to conform to the move- 
ments of the body, and sufficiently elastic to adapt 
itself to any momentary local expansion. 

Urinal.— Charles G. Zeilman, Albany, 

N. Y. This invention provides an automatically oper- 
ating fiushing device, which also affords a positive seal 
at all times against the escape of sewer gas. The con- 
struction is simple and the parts are not liable to get 
out of order. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention and date 
of this paper. 



HEW BOOKS AND FTJBLICATIONS. 

Travels among the Great Andes of 
THE Equator. By Edward Whym- 

Ser. With maps and illustrations, 
"ew York : Charles Scribner's Sons. 
1892. Pp. xxiv, 456. Price $6. 

Supplementary Appendix to Travels 
among the great andes of the 
Equator. By Edward Whymper, 
with contributions from H. W. Bates, 
F.C.S. (and many others). London: 
John Murray. 1891. Pp. xxiii, 147. 
These sumptuous and richly illustrated volumes it is 

quite LmpoBBible to review within the limitB of the space 



at our command. Edward Whymper is the first man 
who succeeded In climbing the Matterhorn in Switzer- 
land, and his giaphic account of his travels and moun* 
tain climbing in South America is simply fascinating. 
Thedesperate hardships encountered atjBuch high eleva- 
tions are pictured, and the oddities of the characters 
met with, whether of his parly or not, give an agreeable 
ilavor of humor to the recital. The appendix, a sepa- 
rate volume, touches upon the scientific results of the 
expedition. 

Transactions of the American In- 
stitute OF Electrical Engineers. 
VoL VII. 1891. New York: Pub- 
lished by the Institute, Pp. xi, 635. 

All that is necessary to say of this very handsome 
volume is that every electrician should possess it. The 
papers, their authors, and the discussions annexed to 
such papers give the highest value to the work as an ex- 
ponent of advanced electrical views. The steel engrav- 
ing, portrait of Elibu Thomson, will recall to many 
the features of the great engineer, the inventor of elec- 
tric welding and investigator and inventor in many 
other branches of alternate current work. Among the 
more notable papers in it may be cited Tesla on Alter- 
nate Currents of very high Frequency, Kennelly on in- 
ductance, with the discussion and committee's report, 
and reports on the Frankfort Electrical Congress. But 
this paticularization does not afEect the value of the 
other papers with accompanying discussions. 

ENCTCLOPEDIE SciENTIFIQUB DBS AlDE- 

Memoire, publiee sous la Direc- 
tion DE M. Leaute, Membre de 
l'Institut, Etude Exp^rimentale 
Calorim6trique de la Machine a Va- 
peur. Par V. Dwelshauvers-Dery. 
Paris : Gauthier-Villars et Fils. Pp. 
213. — Transmission de la Force Mo- 
trice par Air Comprim6 ou Rar6fi6. 
Par AI. Gouilly. Paris : Gauthier- 
Villars et Fils. Pp. 170.— Resistance 
des Mat^riaux. Par M. Duc^uesnay. 
Paris : Gauthier-Villars et Fils. Pp. 
187. — La Distribution de TElectricit^. 
Installations Isoldes. Par R. V. 
Picou. Paris : Gauthier-Villars et 
Fils. Pp. 168. Price per volume, 75 
cents. 

We note the reception of four little volumes of this 
encyclopedic aid to memory. The books are all well 
edited, and the subjects seem well treated. Where re- 
quired they are illustrated, and the attractive appear- 
ance of the books adds materially to their value. 

The Galvanic Circuit Investigated 
Mathematically. By Dr. G. S. 
Ohm. New York : D. van Nostrand 
Company. 1891. Pp. 369. Price 
50 cents. 
The science aeries of the D. Van Nostrand Company 
has never received a more interesting acquisition than 
the present one. It is a translation of the famous 
paper of Dr. G. S. Ohm, published in 1827, in which 
Ohm's law was enunciated for the first time. The only 
previous translation has been hard to obtain, and elec- 
tricians will generally welcome the present translation. 

A Manual of PnoNoaRAPHT, or Writ- 
ing BY Sound. By Isaac Pitman, 
London: Isaac Pitman & Sons. 
Australia : Edwards, Dunlop & Co. 
1890. Pp. 87. Price 40 cents. 

The Phonographic Teacher, By 
Isaac Pitman. New York : Isaac 
Pitman & Sons. Canada : The Copp, 
Clark Co. 1891. Pp. 46. Price 15 
cents. 

Practical Carriage Building. Com- 
piled by M. T. Richardson. Pro- 
fusely illustrated. Vol. 1. New York: 
M. T. Richardson Co. 1893. Pp. 233. 
Price $1. 

We have before now favorably commented on pre- 
vious works on practical blacksmithing. We can ex- 
tend the same favorable consideration to this book. It 
seems thoroughly practical and to the point, and well 
adapted for repairers who have many different cases of 
breakage and wear to deal with. Numerous illustra- 
tions are given to elucidate the text. Many contribu- 
tions from practical workers make the book read like 
an emanation of experience. 

Stereotyping. The papier mache pro- 
cess. By C. S. Partridge. Chicago, 
111. 1892. Pp. 139. 
The flong process of stereotyping is given in detail 
by Mr. Partridge. The tools, presses, etc., required are 
illustrated, and every step of the process receives due 
consideration. The author claims to have embodied the 
best receipts and processes as evolved from seventeen 
years' personal experience. 

Irrigation Canals and other Irri- 
gation Works. By P. J. Flynn, 
C.E. San Francisco, California. 1893. 
(Two vols, in one.) Pp. xx, 398; x, 383. 
Price $8. 

The general subject of open channel irrigation as em- 
ployed mIthe|Western regions of the United States is the 
topic treated in the seven hundred pages of this work. 
The first volume is devoted to irrigation canals and 
other irrigation works, the second to flow of water in 
irrigation canals. We can only make the old complaint 
that space forbids anything like an adequate review of 
this very handsome work. It is a credit to the pub- 
lisher as well as to the author, and will be found of ex- 
tensive use. 

Safety Valves : their History, In- 
vention, AND Calculation. By 
William B. Le Van. New York : iN. 
W. Henley & Co. Pp. xiv, 155. 
Price $3. 
As the safety of a boiler and the life of its engineer 
and others depend on the all-important safety valve, 
it is eminently appropriate that a book should be de- 
voted to Bo important a topic. Sticking safety valves. 
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miscalculatefl levers and similar factors have been re- 
sponsible for many disasters. In Mr. Le Van's work we 
have the full subject properly presented, calcula tions 
elucidated, the different constructions shown, and last, 
but not least, the ills that safety valves are heir to are 
described. The numerous illustrations are an excellent 
feature. 

Record of Scientific Progress for 
THE Year 1891. By Robert Grim- 
shaw, M.E., Ph.D. New York: Cas- 
sell Publishing Co. Pp. vi, 372. 
Price $1.50. 

In brief form the entire field of scientific work is cov- 
ered by the author. The mere recital of his headings 
would fill the space allotted for a review. The absence 
of illustrations and the necessarily short treatment al- 
lotted to so many subjecis are the features of the work 
which we can least approve of. The volume will be 
found, however, of use and interest. An excellent index 
closes the work. 

How to Make Inventions. By Edward 
P. Thompson. New York: D. Van 
Nostrand Co. No date. Pp. ii, 161. 
No index. Price $1. 

As this work covers the whole field of the arts it is cer- 
tain that if reviewed carefully errors could be indicated. 
But in the main it is an excellent manual, and will be 
read by many desirous to become inventors. Considera- 
ble labor on the author's part must have been requisite 
to give so logical and clear an arrangement to such di- 
versified material. As is always the case when a book 
of this type is well done, it is most interesting reading 
andean be commended to many others than inventors. 

A Concept oFPoLiTicAii Justice. By 
J. W. SulUvan. New York : Twen- 
tieth Century Publishing Co. 1891. 
Pp. 58. Price 10 cents. 

The Modern Cook Book. Springfield, 
O. : Mart, Crowell & Kirkpatrick. 
Pp. 330. 

The Forgung of the Sword and 
OTHER Poems. By Juan Lewis. Il- 
lustrated by Charles Bradford Hud- 
son. Pp. 103. 
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MAY NIJMBEK.-(No. 79.) 

TABLE OF CONTENTS. 

1. Elegant plate in colors of a very handsome resi- 

dence erected at Sea Side Park, Bridgeport, 
Conn. Two perspeciive views, floor plans, etc. 
J. W. Northrop, architect. Cost $17,000 com- 
plete. 

2. Plate in colors of a summer cottage erected on Dia- 

mond Island, near Portland, Me, Perspective ele- 
vations and two floor plans, an excellent design. 
Cost S2,500 complete. 

3. A very attractive summer cottage recently erected 

at Great Diamond Island, near Portland, Me. 
Floor plans and perspective elevation. Cost $2,000 
complete. 
i. A handsome residence in the colonial style of archi- 
tecture, at Bridgeport, Conn., recently erected for 
W. F. Hobbs, Esq. Cost about $7,500 complete. 
Perspective view and floor plans. J. W. North- 
rop, architect. 

5. A one story brick cottage erected at Richmond, Mo. 

Perspective view and floor plans. Cost about 
$2,300 complete. 

6. Several photographic plates of handsome residences 

near New York. 

7. A suburban residence of attractive design erected 

at Bensonhurst, Long Island, N. Y. Cost $5,800 
complete. Floor plans and perspective view. 

8. A very tasteful design for a stair hall, for a resi- 

dence in Cleveland, O. 

9. Perspective view and ground plan of St. Andrew's 

Episcopal Church, at 127th Street and Fifth 
Avenue, New York. H. M. Congdon, architect. 
New York. 

10. Sketch and plans of a convenient and economical 

house. Cost $1,100. 

11. A California residence. Perspective elevation and 

floor plans. A pleasing design. 

12. Perspective and plans of the Manchester Palace of 

Varieties, Manchester. 

13. Examples of English interior decorations and 

furnishings. An entrance hall. A Chippendale 
drawing room. 

14. Miscellaneous contents ; The white stain or efflo- 

rescence on bricks.— Household pests,— The key- 
note of an auditorium.— Curious foundations. — 
An Albany house.- To keep iron pipes from rust- 
ing.— The Senate chamber new decorations.— 
Don't turn the exhaust into the sewer.— Floors 
and their finish. —Bedroom furnishing.— Moderate 
price screens, illustrated.— Improved hot water 
heater, illustrated. — French observations on 
American constructions.— The compensation of 
architects. — A speaking tube and eariphone, 
illustrated.— Diamond wall finish.— Fireproofing 
receipts.- An improved hot water heater, illus- 
trated. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine op Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Laroebt Circitlation 
of any Architectaral publication in the world. Sold by 
all newBdealere. 

mjN^ & CO., PtJBLISHEBS. 

S61 Broadway, New York. 
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The charge for Insertion under this head is One Dollar a line 
for each insertion ; about eight words to a line. Adver' 
tisements must he received at publication office as early as 
Thwrsday morning to appear in the following week's issue 



For Sale— One 15 H. P. double cylinder, double drum, 
friction horizontal hoisting engine, with boiler and fix- 
tures. New. Address W. P. Davis, Rochester, N. Y. 

Acme engine, 1 to 5 H. P. See adv. next issue. 

" U. S." metal polish. Indianapolis. Samples free. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

6 Spindle Turret Drill Presses. A.D. Quint, Hartf ord,Ct. 

For foundrymen*s metallic pattern letters and figures 
send to H. W. KniRht & Son, Seneca Falls, N. Y. 
Universal and Plain Milling Machines. 
Pedrick & Ayer, Philadelphia, Pa. 

Steam Hammers, ImprovedHydraulic Jacks, and Tube 
Expanders. B. Dudgeon, 24 Columbia St., New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Centrifugal Pumps for paper and pulpmills. Irrigating 
and sand pumpingplants. Irvin Van Wie, Syracuse,N. Y, 

For Sale or Wanted Manufactured on Royalty— Wall 
and ceiling mop. Patent No. 465,188, issued Dec. 15, 1891, 
Address Chas. Moore, Visalia, Tulare Co., Cal. 

For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J. S. & G. F. Simpson, 26to36 Eodney St., Brooklyn, N. Y. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail. $i ; Munn & Co., publishers, 361 Broadway, N. Y. 

What do you want to buy ? We will send without cost 
to you, catalogues, price lists, and information concern- 
ins anything you wish. Paret, Wllley & Co., 265 Broad- 
way, New York. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

Any one having a specialty of merit, and desiring to 
have it pushed on the Pacific coast by one who has some 
money and much energy, address B. C. B., 67 Nevada 
Block, San Francisco. 

130,000 to 140,000 capital is wanted to extend the manu- 
facture of a product for which there is a very wide field 
in everyday usage. It is a purely commercial enter- 
prise, in which a large sum has already been invested by 
New York merchants of the very best standing, for pro- 
viding the plant and equipment. The practical adapta- 
bility of the product has been thoroughly tested and 
demonstrated, and it is to extend the field of its opera- 
tions that additional capital is desired. The fullest op- 
portunity will be given to bona fide investors to investi- 
gate the business. Address " Security," care Scientific 
American, New York. 

fl^"Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scienlitic American Supi>lements referred 
to may be had at the oflice. Price 10 cents each. 

Bools.s referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



Index op Notes and Queries. No. 

Dynamo and motor construction., 4326, 4347 

Electric circuits 4345 

Fuses for electric circuits 4335 

Glass bottles, to cut 4346 

Glass, to drill 4337 

Induction coil 4330, 4339 

Invisible writing 4335 

Photographic 4338, 4336 

Silo, theory of 4332 

(4325) N. S. P. asks (1) for a receipt for 

an invisible ink which can be made visible by blowing 
the breath on the paper containing it, and which after- 
ward returns to its invisible state. A. Writing made 
with a weak solution of chloride of cobalt is blue when 
dry and pink when moist, therefore, if you write with 
this ink upon blue paper, by breathing upon it you will 
produce a pink color. By writing on glass with very 
dilute hydroiluoric acid, an invisible etching is made, 
which stands out clearly when the glass is breathed 
upon. See Supplement, No. 378, for the full process 
of making magic pictures. 3. What is the metal used 
in the plugs connected in an electric current, and what 
are all of the reasons for its being used in preference 
to other metals ? A. Tin is often used for the fusible 
plugs, and some of the fusible alloys are also need. 
The main requirements are a metal not easily oxidlza- 
blp, which will fuse at a heat below that required 
to char wood or burn the insulation of wires. 3. Has 
it much resistance, and why do the plugs blow out ? 
A. The resistance is considerably above that of copper. 
The plugs do not in reality blow out, but melt. 4. If 
two wires carrying a current of electricity are put into 
a bucket of water, the wires touching nothing but the 
water, does any current pass ? If so, what per cent of 
thecurrentused ? A. With alow E. M. P. a very small 
percentage of the current will pass, and this per- 
centage increases as the E. M. F. increases. The 
amount of current will of course depend upon the sur- 
faces exposed to the water. 5. While an electric 
street car is running, could it be stopped quickly by 
reversing the motor, or would it damage it to do so? 
A. In most motors, if reversed quickly, there will be 
danger of burning out tiie armature. 6. While examin- 
ing the bell in a telephone I noticed that the two coiU 



were both on the same cirouit and that the circuit was 
not broken in any way, yet the armature, which is piv- 
oted in the middle, has each end alternately attracted. 
Not understanding the reason for this, will you please 
explain it thoroughly? It was an old telephone not in 
use, and I don't know whether the bell is just like the 
ones in use now or not? A. The bell you examined 
was a polarized bell, and the current which operates 
it is an alternating current. The armature of the bell is 
magnetized, and the reversals of the current cause the 
armature to be alternately attracted and repelled. 7. 
Could you tell me of a way by which the gloss or shine 
can be removed from clothes? A. It is said that spong- 
ing with a solution formed by dissolving 1 ounce of 
ammonium bicarbonate in 1 quart of water will remove 
the gloss from clothes. 

(4326) W. T. B. asks : 1. If a motor 

wound to have a resistance of 3 ohms be connected to a 
battery having E=5 and C=10, what is the strength of 
C in the motor, and what is the E ? A. If your E.M.F. 
is 5 volts and your current is 10 amperes, the resistance 

E 
of your battery must be (according to — =CJ }4 ohm. 

R 
ir^ + 3=3J^. This is, according to the same formula, 5-i- 
3}^=1"438 amperes. 3. Is watts=C E correct for mo- 
tor? A. Yes. 3. By what rule or formula can one de- 
termine as to what the E, C, and internal resistance of 
a battery must be, to be most efficient to drive a motor 
having a known resistance? A. The resistance of the 
battery should be equal to that of the external circuit, 
4. For a plunge battery what should be the proportion 
of water, sulphuric acid and bichromate of potash, by 
weight and by measure ? A. Make a saturated solution 
of bichromate of potash and water; to this slowly add 
one-fifth its weight of commercial sulphuric acid. 5. 
Which is the best way to connect the cells of such a 
battery to run a motor— in series, multiple arc, 
or multiple series? A. It depends upon the resist- 
ance of the motor; if its resistance is low, the cells 
may be connected in parallel; if it is very high, they 
must be connected in series. A little experiment will 
soon determine the best arrangement of batteries for 
a given motor. 6. Is the efficiency of a plunge bat- 
tery impaired by the fact that the carbon plates are only 
one-half the thickness of the zinc one, although there 
are two carbons to one zinc, the other dimensions 
being the same? A. The thickness of the carbon plates 
is not very material, although those of medium thick- 
ness are preferable to very thin ones. 

(4327) Gr. L. B. asks: Are there any 

means by which the time required for the sun to radiate 
all of its heat can be computed? A. There is no cer- 
tainty in any computations in regard to the time that 
the sun will continue to give light enough to sustain life 
upon the earth. The temperature of the internal mass 
of the sun is only a conjecture. The temperature of 
the photosphere has been estimated by various ob- 
servers at from 3000° to several millions. Professor 
Young estimates that 18,000° Fah. is probably nearer 
the truth than the extremes. From the radiant heat of 
the sun as observed on a given surface of the earth is 
computed the radiation in all directions throughout the 
sun's sphere. With this as a divisor, and the assumed 
units of heat held in the sun at some assumed tempera- 
ture with the sun's mass as a dividend, the time is ob- 
tained. According to Newcomb, this is about 10,000,000 
years, in which to wind up the age of life on the earth. 

(4328) H. B. C. asks how kodak ca- 
meras are made to load and unload the sensiiive film by 
daylight without injury. A. The roll of sensitive film 
has attached to Its inner and outer ends a strip of black 
paper about a foot long. The roll comes.in square, 
shaped cardboard boxes with a slit in one corner 
through which the paper passes. To load the camera 
you simply drop the square box into the compartment 
in the camera, then draw the outer black paper across 
the stage to the wind-up roller. Attach the paper to 
the latter, put on- the roll holder to the camera, and 
wind off the black paper until the sensitive film is 
brought into the focal plane. A certain number of revo- 
lutions tells yoa when the sensitive film is in place. 
When the exposures are made, the black paper on the 
inner end of the roll now surrounds the outside by 
continuous winding and protects it from light. The 
film 18 made of celluloid by the Eastman Co., Roches- 
ter, N. Y. 

(4329) W. McC. asks : 1. A railway com- 
pany in this vicinity have a pump to fill a tank for en- 
gine use; the pump and tank are one-half mile apart, 
and an electrical alarm is used to signal the engineer at 
pump when tank is full. Six cells of Leclanche bat- 
tery are used, and a float closes its circuit. In very hot 
weaiher the alarm will not work, but in cold or wet 
weather it works well. What is the trouble and what 
will remedy it? A. Possibly the expansion of the wire 
at one or more of the joints may affect the resistance 
of the line, but if a ground is used, the trouble is pro- 
bably due to the dryness of the earth surrounding the 
ground plates. The remedy is obviously to place the 
ground plates at a lower level, where they will be sur- 
rouuded by moist earth. 3. Have you any hooks that 
you could recommend to show the manner of cutting 
in wires on a switchboard, especially a loop? Also any 
on Vhe setting up of telegraph instruments, both the or- 
dinary and *' quad"? A. For answers to these queries 
consult Prescott's " Electricity and the Electric Tele- 
graph," price by mail S7. 

(4330) E. S. A. inquires in regard to the 

feasibility of constructing a large induction coil under 
the following data. Coil heads of black rubber K inch 
by 6 inches square, length between heads 20 inches, 
rubber tube one-sixteenth inch rubber on a side 1 inch 
internal diameter, in which the laminated core (which 
is movable) will be placed. Core of charcoal iron very 
thin with paper laminae between. Two layers of No. 
13 double-covered magnet wire, B and S gauge, for 
primary, 20 pounds .011 inch or No. 29 B and S gauge for 
secondary. The question is, will the amount and gauge 
of the secondary wire compensate me, considering the 
previous data ? Of course, extraordinary pains will be 
exercised in insulation, and a condenser will be placed 
in primary circuit. Can you inform me as to the length 
of spark, or an approximate idea of the coil's efficiency. 
A. We think the length of your coil is too great for 
its diameter; that yoa would succeed better by reduc- 



ing the length to 13 inches and increasing the dia- 
meter correspondingly. Instead of using two layers 
of No. 12 wire in the primary coil, we would suggest 
ihe use of four layers of No. 16, with the ends brought 
out, so that you can use the several convolutions in 
series, or 2 in series and 2 in parallel, or all in parallel, 
to adapt the coil to different currents. The secondary 
wire is rather large for long sparks; however, it ought 
to give sparks of great intensity. The secondary coil 
shoufd be made up in sections according to the method 
of Ritchie. You will probably succeed in producing a 
4 or 5 inch spark. 

(4331) W. S. asks (1) what to put in 

whitewash to keep flies out? A. We know of nothing 
that can be need for the purpose that will not be offen- 
sive and injurious to the occupants of the room. Dalma- 
tian insect powder blown around the room occasion- 
ally is effective. 2. What chemical is put in a retort 
and then heated to make oxygen gas ? A. Potassium 
chlorate and bJack oxide of manganese mixed are used 
for producingoxygen. 3. What makes the magnetized 
sewing needle described in Scientific Amebic an Re- 
ference Book, page 101, point north and south ? A. 
The earth has magnetic poles like a magnet, which cor- 
respond approximately with the earth's axis. This po- 
larity is now supposed to be due to electric currents 
circulating in the earth in planes approximately par- 
allel with the equator. 

(4333) N. C. H. asks : 1. Will you 

please explain to me the philosophy of the silo ? Why is 
it the ensilage does not spoil ? A. The preservation of 
food in the silo depends mainly on the exclusion of air. 
This is accomplished by placing over the ensilage a 
movable close-fitting cover and weighting it heavily. 2. 
Will you tell me of a good confectioner's receipt book 
and where to get it? A. The following are good books 
on confectionery: " Confectioner's Hand Book," price 
$3; "Complete Practical Confectioner," price $4; "Or- 
namental Confectionery," price $2. We can send you 
either of these books on receipt of price. 

(4333) N. L, writes : Will you kindly 

inform me, through your columns of inquiry, the 
voltage of a magneto-electric machine, the fields of 
which are composed of six 6 inch permanent magnets ? 
The armature of one pair electro- magnets 2X1 inch, 
with 9-16 inch cores, wound with about No. 25 wire. 
A. It is impossible from the above data to estimate the 
voltage of the magneto-electric machine. Probably the 
only method of measuring the current would be by the 
decomposition of water and the measurement of the 
resulting mixed gas. 

(4334) C. D. B. asks : 1. Will you state 

the E. M. F. of an ordinary gravity cell, and could the 
motor described on page 497 of ** Experimental Science " 
be run with gravity cells ? If so, how many are required? 
A, The E. M. F. of a gravity cell is practically 1 volt. 
The gravity cell is not adapted to running motors, on 
account of its high resistance,but with a sufficient num- 
ber made up in series of six to secure the proper voltage, 
you can run the motor. It would probably require 60 
or more cells to run it properly. 2. Wil} you also state 
the horse power of the motor? A. With a proper bat- 
tery the motor will generate one horse power, 

(4335) W. P. says : What is the compo- 
sition of the artificial flowers and fruit used on mil- 
linery ? A. Mix bread crumbs, magnesia, and finely 
powdered starch. When fermented, it can be formed 
and colored to ai.y pattern. Use the lakes to color, and 
a solution of gamboge in alcohol for a varnish. From 
the '• Scientific American Cyclopedia of Receipts, Notes 
and Queries.'* 

(4336) O. D.— With gelatine bromide 

paper, C brand, made by the Eastman Company, 
Rochester, New York, and the eikonogen developer you 
can make prints by lamplight with the greatest ease. 
You should use Saxe or Rives photograph paper for 
blue prints. Probably the iron salts affected your 
paper. 

(4337) F. W. D. asks : 1. Are street car 

motors run by the use of only one wire? A. The cars 
propelled by the trolley system are supplied with a 
current by a single wire suspended overhead, the cur- 
rent being returned by the track rails or by the 
ground, or both. See Supplement, Nos. 707, 708, 709. 
2. How can 1 drill plate glass? A. Make your drill 
of new tool steel. Do not heat it above a low red. Sharp- 
en it, and afterward temper it by heating it to a low red 
and plunging it in a solution of chloride of zinc, this 
solution being made by dissolving the zinc in muriatic 
acid until it will take no more. 3. Which is the cheap- 
est light and power? A. A steam or gas engine. 4. 
Describe electric welding and forging of metals. A. 
Electric welding is accomplished by passing a very 
heavy current through the pieces to be welded. You 
will find a full description of electric welding in Sup- 
plement, Nos. 593, 682, 582, and 785. 5. Has anything 
been made to lift itself into the air? Has it wings or 
wheels? Describe its power. A. Up to the present time 
no aerial machine has been made that will lift itself and 
its motive power. For information on aeronautics see 
Scientific American, No. 7, Vol. 66, and Sxtpplement, 
Nos. 738, 739. 6. What dynamo will heat a bar one inch 
diameter to a welding heat, and at what cost? A. Write 
themakers of electric welding machinery for this inform- 
ation. 7. For experimenting purposes would you advise 
the purchase of a good lathe instead of having my work 
done by some one else? A. If you are a good workman 
and have plenty of time, you will probably derive more 
satisfaction from doing your own work. 8. Can noise- 
less powder be used in guns? A. We know of no 
noiseless powder. 9. What Supplement tells how to 
make a water motor? A. You will find articles on water 
motors in Supplement, Nos. 611, 617, 455, 463. 10. Will 
801b. pressure from hydrant give eight sixteen-candle 
power lights with dynamo? A. With sufficient volume, 
yes. 

(4338) J. W. S. asks: Would it be 

practical to propel a small boat by means of a force 
pump operated by foot power? The pump to take 
water through a tube at the bow of the boat and dis- 
charge at the stern. A. Yes. It would be practical, 
but a pair of oars would give you better speed and be 
easier. 
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(4339) A. B. writes : 1, I have an in- 
duction coil of about the size of the one described in 
" Experimental Science," which is, however, wound 
with No. 3a ailk-covered wire straight across the spool 
to a depth of about three inches, each layer being 
separated iiy two thicknesses of paper well shellacked. 
It gives a three-eighths inch spark, and will give no 
longer spark with double the amount of battery. A. 
By your mode of winding you have removed the outer 
layers of the coil too far from its magnetic center ; 
furthermore, the wire you have used is too large; but 
taking the coil as it now stands, you would probably 
get a better result by connecting your cells in paralJel. 

2. Which is the moat injurious to life — a current with 
one ampere and 600 volts, or a current of one-half 
amperage and the same voltage? A. The voltage being 
the same, the larger the current the greater the danger. 

3. Is it more economical to conduct a flve-ampere cur- 
rent with an E.M.F. of 100 volts than with 75? A." 
More economical in the use of copper. 4. Does anode 
mean the positive and cathode the negative pole? A. 
Yes. The anode is the electrode through which the 
current enters, and the cathode is the one through which 
it emerges. 5. What is the price of platinum per 
gramme? A. Sixty cents. 

(4340) R. A. W. states that a Sawyer- 
Mann 16 candle 50 volt lamp requires one ampere 
instead of one-half ampere, as stated in Notes and 
Queries some time since. 

(4341) R. W.— For the information you 

desire concerning solar printing we refef you to 
Wilson's "Photographies," price $4. 

(4342) E. A. asks : 1. How can I con- 
nect two dynamos together to increase the voltage? A. 
Connect them in aeries, as you would two batteries. 2. 
How can iron be soldered? A. Iron may be soldered 
with soft solder by first tinning it, after the application 
of chloride of zinc or soldering fluid. Wrought iron 
and steel may be brazed. Use borax for a flux, and 
spelter, sheet brass or silver solder for solder. 

(4343) F. M. G.— In the construction of 

your dynamo, the use of gas pipe for the core of the 
armature is a mistake. The capacity of the machine 
could not be slated without experiment. 

(4344) W. C. G. writes : 1. I have made 

a telephone described (Pig. 5) in Scientific Americak 
December 14, 1889, but cannot get satisfactory results, 
and would like to know: If a larger spool and more 
wire (No. 36 s. c.) were used than what is shown in 
diagram, would it interfere with the working of the 
instrument? A. Too much wire would interfere with 
tho working of the telephone by introducing unneces- 
sary resistance into the circuit. 2. What effect would 
a smaller amount have, or if the quantity on each spool 
was not exactly the same? A. Too little wire would 
produce only a slight effect. If the two spools were of 
nearly but not exactly the same resistance, there would 
be no perceptible difference in the working of the line. 
3. Would it make a difference in the working of the 
instrument if the ** positive" end of each magnet was 
placed on the pole of each telephone, or should the *■' po- 
sitive " end be placed on one pole and the "negative" 
one the pole in other? A. It makes no difference which 
pole of the magnet is used. 4. Should the instrument 
be connected by the screws P of each instrument, or 
by the screw P of one and Q, of the other? A. This 
is immaterial. 5. Would a straight, pointed magnet 
3 or 4 inches long answer in place of the U magnet? 
A. Yea. 6, What kind of steel should I use to make a 
straight magnet, and would it be as permanent as the 
U magnet? A. Any steel tbat can be hardened. Ma- 
chinery steel is often used for this purpose. 7. In what 
number (Supplement or Scientific American) is 
the '" House " telephone described? A. The " House " 
telephone is described in No. 20, vol. 55, of the Scien- 
tific Amebican, page 303. 8. In what number is the 
description of an induction coil, illustrated, for shock- 
ing purposes? Not an intricate affair, but what would 
give a good shock and such thatone could make with- 
out machinists' tools, etc.? A. Such a coil as you 
mention is described in Supplement, No. 569. 9. 
Would two thicknesses of paper between the magnet 
pole and coil be sufficient? A. Yes. 

(4345) W. W. L. asks : 1. What is the 

resistance of a 16 candle power Edison incandescent 
lamp? A. About 230 ohms. 2. How many amperes 
would flow into a storage battery connected with the 
Edison incandescent light wire (E. M. F. 112 volts) with 
four 16 candle power lamps connected in circuit thus: 



not to destroy either piece, and leave the edges bo they 
can be stuck together again? A. Yoti can cut o£E the 
bottom of the bottle by using a curved hot wire, turiu 
ing the bottle in the wire so as to cause it to heat on a 
circumferential line. It is well to scratch the bottle 
with a sharp flle at some point in its circumference to 
start the fracture. If the bottle does not break, a drop 
of water applied to the scratch will generally start the 
crack. 

(4347) E. R. H. asks : 1. What is the 

nature of the so-called Foucault current? A. They are 
currents generated in the core of the armature and fleld 
magnet by induction, in the same manner &s those gen- 
erated in the wire of the armatHre. 2. How does a 
laminated core promote the cooling effect in an arma- 
ture core ? A. Laminae, with the insulation between 
the laminae, prevent the circulation of these currents 
and thus prevent heat. 3. Are armature cores and field 
magnets wound mathematically correct with regard to 
the size and length of wire? A. They are practically 
correct; a formula has beendevised which would render 
it possible to design a dynamo by mathematical calcu- 
lations alone. Many of the formulas in electric work 
are impracticable. 4. What is the limit of speed in a 
low-speed dynamo? A. It depends on the design of 
the dynamo; a dynamo may be constructed to generate 
a current at almost any speed. 

(4348) A. L. D. says : What papers or 

books do you publish that will give me information on 
the construction of an incubator, and also what works 
could I get to instruct me in photo-engraving process 
work? A. For incubators see Supplement, Nos. 612, 
630, 778, ass. Regulator, 848. For photo-engraving, 
see Supplement, Nos. 612, 731.768, 849, 656. 

(4349) W. F. A. asks for a simple test 

for iron in sal ammoniac. A. The color will show it, if 
in quantity. Dissolve in water and add a drop of 
nitric acid, boil, cool, and add solution of potassium 
ferrocyanide or sulphocyanide. The first will give a 
blue color, and perhaps a blue precipitate, if iron is 
present; the latter will give a red color. 

(4350) e. A. W. asks : Will you please 

inform me how pure bisulphite lime and sulphite lime 
are made ? A. By acting on caustic lime with sulphurous 
oxide. The latter may be made by burning sulphur, 
or by boiling oil of vitriol and with sulphur or with 
powdered charcoal. 

(4351) G. S. H. says : A car moves 

around a curve at a certain speed; the outer rail is high 
enough to insure safety; if the center of gravity is raised 
in the car by building it higher, what will be the effect? 
Will it add to the safety or detract from it? Will it be 
necessary for safety to add to the elevation of the outer 
rail or not ? A. It will make the car more liable to be 
upset, and the outer rail must be raised to compensate 
for it. 



I 



Fig. 1. 

A. 0"012 of an ampere. 3. How many amperes would 
fiow into battery with one, two, three, or four 16 
candle power lamps connected in circuit thus: 



A. M. P. asks : How can I etch on steel, as knives, 
etc.?— Prof. McD. asks for a table giving the atomic and 
equivalent weights of the elements, with their quanti- 
ence. I have such tables, but they do not include 
the laterelements.— B. 6. T. wantsreceipt forlutesfor 
retorts.— C. N. asks for a receipt for bleaching fiuid. 
—A. G. M. asks how to make gold lace.— B. S. T. wants 
formulas for fiuorescent liquids. — P. W. S. asks instruc- 
tions for polishing the edges of leather strops,— H. H. 
K. asks for instructions for using salicylic acid. 

Answers to all of the above queries will be found in 
the ""Scientific American Cyclopedia of Receipts, Notes 
and Queries," to which our correspondents are referred. 
The advertisement of this book is printed in another 
column. A new circular is now ready. 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsiE of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this oflace for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 
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Fig. 2. 
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Fig. 3. 

A. As shown in your diagram. Fig. 2, the amount would 
be limited only by the mains and service wires, as no 
resistance is interposed between the dynamo and bat- 
tery except the conductors. You can connect the lamps 
in parallel in the manner shown in the third diagram. 
Then assuming the E.M.F. to be 125 volts, 2*27 amperes 
would fiow through your battery. 4. What is the name 
given to the way the lamps are connected in each of 
these illustrations? A. The lamps in Fig. 1 are con- 
nected in series, those in Fig. 2 in. multiple arc or 
parallel, and those in Fig. 3 in multiple series. 

(4346) W. G. C. asks : Is there any way 

I can remove the bottom of a green glass bottle so as 



INDEX OP INVENTIONS 

For whlcb Ijetters Patent of tbe 
ITnlted Statea were Granted 

Hays 1892, 

A.NI> EACH BEARING THAT DATE. 

ISeenoteatendof listabout copiesof these patents.] 



Box. See Fruit box. Journal box. Letterbox. 

Twine box. 

Box for stationery, etc., G. B.Hurd 

Bracket. See Towel bracket. 

Brake. See Car brake. Cycle brake. Hemp 

bvake. 

Brick, C. Border 

Bridge Rate, w . Haynes 

Brush, air, C. L. Burdiofc .474,157, 

Buckle, F. R. Tate 

Buckle, cross line, A. P. Story 

Buckle, suspender, J. A. Traut 

Buggy top lock, D. J. Shultz 

Burner. See Gas burner. Oil burner. Vapor 

burner. 

Butter stamp and cutter, W. Hallenbeck et al 

Bucton, W. B. Jackson 

Button, S. W. Shorey 

Button and pin clasp, G. H. Merrill 

Button machine, F. H. Hardman 

Cable grip, T. Otto 

Cable Way grip mechanism, W. Hewitt 

Can. See Oil can. 

Can bicyle electric, B. M. Boynton 

Car brake, Neumann & Pflanz 

Car coupling, D. tJ, Graveline 

Car coupling S. F. Green 

Car coupling, J. C. Look 

Car coupling, R. F. Ludlow 

Car coupling, C. H. Olds 

Car heater, C. S. Dean 



474,062 



Car, slag, S- B. Dexter 

CarstockjJ. M. Biu^^on 

Car ventilator. Heath & Milzer 

Car vestibules, bellows fold coupling for, B. L. 

Perry 

Card stripping apparatus. E. Gibson 

Carding machines, top flat adjusting device for, 

E. Gibson 

Carpet stretcher, S. C. Mains 

Carriage, A. N. Parry 

Carrier. See Fruit carrier. Package carrier. 
Case. See Bed case. Eyeglass case. 

Cash register and recorder, A. B. Abbott 

Caster, Hardenbergh & Froehley 

Cement, mould for forming castings from, S. P. 

McKelvey 

Chain links, manufacture of drive, G. P. Hartt.... 
Chair. See Rocking chair. 

Chair and sofa bed, combined, R. Lehmann 

Chronometer escapement, F. Pequegnat 

Churn dasher ,SC. Berst 

Chum dusher, J. H. Edgerly 

Cigar stamping machine, A. D. Cunny 

Cigar wrapper cutting machine, G. W. Tanner — 
Clamp. See Floor clamp. Shade finishing 

clamp. 
Clasp. See Suspender clasp. 

Clasp, L. H. Buell 

Clasp, J. S. Young 

Clay pipe, W. J. Fryer 

Cleaner. See Coal cleaner. Flue cleaner. 
Clip. See Tug clip. 

Clock, W. D. Davies 

Clock motor, electric, A. Reckenzaun i 

Cloth napping machine, Daniels & Wickers 

Clothes pouuder, J. G. Davi s 

Clover hulling machines, feed table for, J. N. 

Kailor 

Clutch, J. Neuert 

Clutch shifter, J. S. Adams 

Coal and other minerals, separating and cleaning, 

C. Luhrig 

Coal cleaner, A. K. Hills 

Coal washing and separating machine, J. Pollock. 
Collar, and shaper guard, combined eccentric, 

counterbalancing, W. T. Webb 

Collar fastener, horses, A. Ritter 

Combination lock, J. B. Knowles 

Conveyer, J. H. Diel 

Conveying app iratus, T. S. Miller 

Cooler. See Axle cooler. 

Corer, apple, W. H. Boutell 

Corkscrew, w. R, Clough. 

Coupling. See Airand steam coupling. Carcoup- 

ling. , Thill coupling. 

Cracker machine, C. S. Fowler 

Crank mechanism, Meigs & Leyden 

Cultivator, T. H. Noxon 

Cultivator, W. Sobey 

Cultivator replanting attachment, J. H. Rowlett.. 
Currying and brushing machine, 8. A. Johansson. 

Curtain roller, window, B. F. Wilkinson 

Cushion. See Bed slat cushion. 

Cutter. See Paper cutter. Weed cutter. 

Cycle brake, Woodhead & Angois 

Cycle wheel, N. E. Bennett 

Cylinder lock, B. C. Smith 

Damper, water cooled, S. B. Dexter 

Dash pot, steam, A. J . Bates 

Delivery systems, daily sheet and record book 

for, J. C. Sproat 

Dental cervix clamp, J. W. Ivory 

Dental matrix retamer. J. W. Ivory 

Dental tool, A. M. Harrison 

Denture, artificial, J. J . Stedman 

Derrick, A. Myers 

Display frames, adjustable joint for, W. H. Ed- 

sall 

Door spring, W. H. Sidenstricker 

Draught equalizer, F. L. Anderson 

Draught equalizer, P. Bouck 

Drainage trap, T. E. Avery 

Dress facing and protector, A. M. Young 

Drier, J. G. Sanderson 

Drill. See Rock drill. Rock core drill. 

Drilling apparatus, Bullock & Douglass 

Drilling apparatus, water swivel for, S. W. Doug- 
Drive gate, B. F. Price 

Drying machine, rotary, R. E. Fischer 

Drying textile fabrics, machine for, W. Hartley, 

Jr 

Dyeing black, M. Hoffmann 

Dynamo and motor regulator, W. H. Elkina 

Eaves trough hanger, B. F. Norton 

Electric motor mechanism, 8. E. Mower 

Electric resistance bo x, A. Wiraching 

Electric switch, J. J. Wood 

Electrical conductor system, C. J . Kintner 

Electrical distribution, system of, W. H. Elkins.. 
Elevator. See Hay elevator. Trunk elevator. 

Elevator door operating device, E. Savage 

Embroidering machine beading attachment, F. 

P. Langet 

Engraving machine, pantograph, C. H. Hope 

Envelope dampening device, E. L. Kingsley 

Eyeglass case. C. H. Farley 

Fan. fly, A. Morton 



Air and steam coupling^ J. Blattner 474,207 

Air compressor, B. F. Teal 474,034 

Air compressor, hydraulic, S. Hanford 474,296 

Alloy, anti-friction, J. Fowler 474,295 

Animal securing device. J. A. Hindman 474,251 

Animal trap, A. F. Rockwell 474,303 

Animal trap, J. D. Shaffer 473,967 

Annunciator, electrical, F. W. Steeg 473,975 

Ant trap, J. Royse 473,965 

Atomizer, V. C. Vant Woud 474,035 

Axle cooler ana lubricator, R. B. Cogan etal 474,294 

Bag fastener and support, W. D.Smith 473.969 

Bale covering, metallic, G. B. Hussey 474,046 

Baling apparatus, cotton. E. D. Carter 474,293 

Barrel expander, P. Little 474,020 

Barrel fastener, E. F. Jenkins 474,133 

Bathing apparatus, vapor, R. Lange 473,935 

Bead attachment, A. G odf rey 474,122 

Bed case and wardrobe, combined folding, A. S. 

White 473,984 

Bed, folding, Ij. V. Moulton 474,027 

Bed slat cushion, A. Laliberte 474,018 

Bee swarraer, W. Dibble 474,115 

Bicycle, L. C. Jaquish 473,931 

Bicycle, Meigs & Ziegler 474,327 

Bicycle saddle, F. Sweetland 474,106 

Blind stile boring machine, G. Curtis 474,222 

BHnd stop, J. A. Messina 474,258 

Blind, window, H. Murdock 474,259 

Blotter holder. J. S. Welch 473,983 

Blotting pad, R.Frost 474,237 

Board. See Game board. 

Bobbin winder, J. B. Price 474,187 

Boiler. See Steam boiler. 

Boiler safety appliance, steam, J. Kastner, Jr 474,135 

Boilers, manhole cover for steam, N. Newman.... 474,028 
Boots or shoes, attaching heels to the soles of, F. 

F. Raymond, 2d 474,146 

Bottle filling and corking machine, H. Heartfleld. 474,044 
Bottle filling machine, siphon. Johnston & Bar 

ton 474,326 

Bottle washer, faucet, C. H. Murphey 473,947 



Faucet Lpaeasuring, G- F. Oakley. 
Fence, F. A. Williams 



Fence building machine, J. M. Graham , 

Fence machine, E. Hughes 

Fence machine, J. H. Morris 

Fence machine tension device, C. P. Lamar.. 

Fence post, metallic, H. A. Harrington 

Fence stretcher, wire, A. M. Shaw. , 



Ferrules to bandies, applying, P. T. Gates.. 
Fertilizer distributer, J. H.Ozley., 



Fiber preparing machine, J, L, Acosta 

Fifth wheel, L. S. Browning 

Fifth wheel, E. B. Smith 

Figs, preparing, G. W. Reamer 

File, account, W. N. Brown 

File, letter, G. A. Baker 

Filter, microscopic sediment, P. W. Shimer 

Firearms, revolving, V. Bovy 

Fire escape, J. Bower 

Fire extinguisher, J. E. Bott 

Fire extinguisher, portable, H. D. Greene 

Fire extinguishing apparatus, automatic, J. E. 

Bott 

Fire guard and screen, adjustable, N. B. Gibson.. 

Fire lighter and receptacle, F. Sahlf eld 

Flask. See Moulding flask. 

Floor clamp, J. W. McQuaid 

Flue cleaner, boiler, W. F. Whitney 

Flue protector and wind guard, W. Curry 

Fortification, revolving tower, T. R. Timby 

Fruit box, C. W. Weston 

Fruit carrier, G. W. Stevens 

Funnel, A. P. Wood 

Furnace. See Heating furnace. 

Furnace, P. Kief er^r 

Furnace grate, W. B. Roney 

Gauge. See Sliding gauge. 

Game apparatus, R. & E. Rabiger 

Game apparatus, J. Schuman 

Game apparatus. S. T. F. Sterick 

Game board, A. C. G. Williams-Foote 

Garment supporting loop, L. G. Abbott 

Gas burner, atmospheric, C. M. Lungren 

Gas generating apparatus, W. H. Morgans 

Gas making apparatus, P. A. N. Winand 

Gas meter, coin-freed, W. Cowan 

Gas producer, P. A. N. Winand 

Gas pump, hydraulic, C. M. Bennett 

Gate. See Bridge gate. Drive gate. Lattice 

gate. 

Gate, Clements & Smith 

Gate, J. L. Higgins 

Generator. See Steam generator. 

Glass grinding machine, R. Priedel 

Gold concentrator, W. H. Hill 

Governor, P. Piccard 

Grain binders, mechanical movement for, B. F. 

Stewart 



474,285 
474,125 

474,158 
474,198 
474,195 
474,199 
474,193 



474,243 
474,252 
474,150 
474,025 
474,320 
474,185 
474,249 

474,331 
474,261 
474,123 
474,124 
474,090 
473,938 
473,951 
474,225 
474,228 
473,998 
474,247 

473.954 
474,318 

474,349 
474,176 
474,029 



474,278 
473,924 

474,143 
474,086 

473,937 
474,301 
473,900 
474,117 

474,163 

474,107 



474,156 

474,277 
474,006 



474,058 
473,960 
474,334 
474,223 

474,134 
474,183 
474,203 

474,022 
474,045 
473,957 

474,274 
474,147 
474,017 
474.002 
474,047 

474,077 
474,055 



474,168 
473,942 
474,144 
474,309 
473,964 
474,325 
473,990 



474,051 
473,995 
474,348 

474,227 
473,994 

473,973 
474,131 
474,132 
474,011 
474,104 
474,142 

473,919 
474,268 
473,895 
473.902 
474,215 
474,074 
474,305 

473,907 

473,918 
473,958 
474,005 

474,087 
473,928 
474,165 
474,184 
474,328 
474,073 
474,050 
473,932 
474,166 

474,066 

473,936 
474,324 
474,174 
474.235 
474,141 
474,343 
474,072 
474,009 
473,930 
474,179 
474,137 
473,925 
474,068 
474,061 
473,952 
474,052 
474,332 
474,151 
474,099 
474,287 
474,280 
474,267 
473,903 
474,155 
474,208 
474,042 

474,209 
474,239 
474,190 

474,180 
473,987 
474,057 
474,271 
474,276 
474,105 
474,036 

474,173 
474,346 

474,188 
.474,102 
474,310 
473.992 
474,313 
474,063 
474.178 
474,201 
474,219 
474,202 
474,053 



Graining mechanism, J. Madden 

Grate, Carel & Davidson 

Grate, W. R. Roney 

Grate, Roney & Arnold 

Grate bar, J. A. Duncan 

Guard. See Fire guard. 

Gun, breech-loading, J. B. G. A. Canet 

Guns, mounting for turret and other, J. B. G. A. 

Canet 

Handle attachment for shovels, hoes, etc., L. 

Gayon 

Hanger. See Baves trough hanger. Lamp 

hanger. 

Harrow, riding, R. L. Kirby 

Harvester, corn, M. C. Gates 

Harvester, com, C. P. Haskell 

Hasp lock, C. C. Linindoll 

Hay elevator, J. C. Culbertson 

Hay stacker, C. N. Haworth 

Heat generating apparatus, H. A. Ramsay 

Heat regulating device, A. B. Morse 

Heater. See Car heater. Sectional heater. 

Heating f um ace, G. F.^French 

Hemp brake, J. O. Ward 

Holder. See Lamp holder. Sash holder. Tool 

holder. 

Hoop, W. A. Sawyer 

Horse blanket fastener, B. H. Danlorth 

Horse blanket fastener. Pitcher & Moody 

Horseshoe, C. Hammelmann 

Hub, vehicle, W. H. White 

Hub, wheel, R & B. Brent 

Hulling oats, barley, and other grains, machine 

for, J. E. Davis 

Hydraulic motor, oscillating, P. A. Gardner 

Implement, combination, M. Herzberg. 

Indicator. See Station indicator. Water indi- 
cator. 
Inkstand, envelope, and card holder, combined, 

E.G. Gereke 

Insect trap, J. H. Edwards 

Insulating support for electric railway wires, 

Shobe & Embley 

Insulator, C. F. Goodrich 

Ironing machine. Nelson & Kreuter 

Jack. See Nailing jack. 
Joint. See Rail joint. 

Journal box, anti-friction, Stafford & Morgan 

Knitting machine, circular, J. M. Slack etal 

Knob attachment, H. J. P. Whipple 

Ladder and ironing board, combined step, D. W. 

Arave 

Lamp, electric arc, W. B. Luce 

Lamp, electric arc, C. A. Pfluger 473,955, 

Lamp, electric arc, A. L, Shepard 

Lamp hanger, electric, E. Dills 

Lamp holder, F. O. Dewey 

Lamp, regenerative hydrocarbon, J. Schulke 

Lamp, safety miner's, A. L. Nelson etal 

Lamps, wick raiser for central draught, J. Jauch. 

Land roller, F. Baugh 

Lasso, E. Shaw 

Last or support, G. T. Demary 

Latch, gravity, J. R. Palmer. 

Lathe center, W. C. Roe 

Lattice gate, F. B. Conant 

Lead lined pipe, G. W. Harrington 

Letter box, M. J. Donahue.. 



474,213 
474,250 

474,119 

474,014 
474,064 

473,976 



Letter box and post therefor. W. W. Speer 

Level, plumb, A. G. Taylor 

Lifter. See Transom hfter. 

Lock. See Buggy top lock. Combination lock. 
Cylinder lock. Hasp lock. Nut lock. Oar 
lock. 

Lock, W. R. Ballou 

Locomotives, arresting electric, S, H. Short 

Loom, swivel, G. F. Hutchins 

Lubricator. N. Foley 

Lubricator, F. Keller 

Machinery, step and bearing for, R. Brewster 

Maps, manufacture of contour relief, J. E. 
Blanther 

Marking goods, device for, S. H. Brown 

Match machine. F. F. Gumaer 

Matching machine gluing attachment, B. G. 
Luther 

Measure, liquid, L. Poh 

Meter. See Gas meter. Water or gas meter. 

Mining machine, A. J. White 

Moulding flask, Caskey & Dodge 

Mono cycle, J. T. Qealy 

Motor. See Clock motor. Hydraulic motor. 
Water motor. 

Motor or treadle power, J. Charlton 

Mower grass receptacle, lawn, C. Even 

Musical instrument, A. P. Venen 

Musical instrument, stringed, F. J. Hafner 

Musical instruments, keyboard for, P. v. Janko... 

Musical instruments, mouthpiece for, J. E. Fow- 
ler 

Nailing jack, J. & W. Busfield 

Nut lock, A. Duer 

Oarlock, W. F. Spence 

Observatory, rotary, F. C. Crowe 

Oil burner, J. Barrow 

Oil can, H. Kaplan 

Ordnance, J. Mason 

Ordnance, breech-loading, J. B. G. A. Canet 

Ore concentrator, C. R. Townsend 

Ore pulverizer, W. L. Morris 

Ores of different specific gravity, apparatus for 
washing, separating, and concentrating, C. 
Luhrig 

Package adapted for automatic delivery, A. H. 
Fancher 

Package carrier, C. B. Baldwin 

Pad. See Blotting pad. 

Pan conveying device, W. T. Harper 

Paper bag machinery, C. B. Stilwell 

Paper cutter, A. Malm 

Pencil sharpener, slate, Keenan & Morris 

Per mutation lock, W. H. Bricker 

Piano action, upright, L. Merkel 

pianos, repetition action for, V. Berdux 

Pin. See Scarf pin. 

Pipe. See Clay pipe. Lead lined pipe. 

Pipe plug, D. A. Streeter ; 

Pipe wrench, G. McKercher 

Piston, lubricating, W. Eerrenberg 

Planter and fertilizer distributer, seed, J. Laude. 

Plow, H. Wiard 

Plow harrow attachment, W. O. Silvey 

Plumber's trap, B. C. Anderson 

Pneumatic tool, F. A. Bagnasco 

Post. See Metallic post. 

Pot. See Dash pot. 

Power. See Motor or treadle power. Water 
power. 

Press. See Printing press. 

Pressure apparatus, fiuid, I. T. Dyer 

Pressure regulator, fiuid. T. Hanson 

Printing machine, G. Vining 

Printing machine, cylinder, C. B. Cottrell 

Printing press, L. W. Southgate 

Propellers of vessels, regulating, A. Hellinger.... 

Protector. See Flue protector. 

R-uning implement, L. J. Gilman 

Pump, J. Mason 

Pump and motor, combined, T. Henderson 

Puncning machine feedmechanism, F. H. Hard- 
man 

Radiators or other articles, leg for,,W. N .Stevens 

Rail chair, tie plate, truss joint, and joint fasten- 
ing, F. H. Heath 

Railiomt, F. H. Heath 

Rail qoint fastening, truss, F. H. Heath 

Rail joints, combined rail brace and truss fasten- 
ing for, P. H. Heath 

Railway, coasting, W. E. Smith 

Railway frog, D. F. Vanghan 

Rail way rail, B. G. Maercklein 

Railway tie, H. Daily 

Railway tie, O. M. Knox 

Railway tie and stringer, metallic, R. J. Colvin. . . 

Register. See Cash register. 

Regulator. See Pressure regulator. 

Riveting machine, D. D. Middlekauff 

Roasting and smelting apparatus, R. H. & W. 
Lanyon 

Rock boring apparatus, C. Hoffinann 

Rock core drill, M. C. Bullock 

Rock core drilling, M. C. Bullock 

Rock drill, J. Spreneer 

Rock drill core barrel, S. W. Douglass 

Rock drill support, J. Bervin 

Rock drilling apparatus, M. C. Bullock 

Rock drilling apparatus. Bullock & Douglass 

Rocking chair, J. W. H. Doubler 

Roller. See Curtain roller. 

Saddle, cart, J. Rodgers 

Saddle, riding, Dennis & Claggett 

Sash balance, B.H. Rose 

Sash fastener, B. G. Lowrey 

Sash holder, J. A. Baldwin 

Saws, detachable planer bit for, 'Slaughter & 
Drew 

Saws, insertible tooth for diamond, H. Forster... 

Sawing machine, T. V. Rankin 

Sawing machine, block, D. R. Edwards 

Scatfol d, H. Knippe 

Scarf p in, A. B pple 

Seat. See Vehicle seat. 

Sectional heater, E.P.Waggoner 

Semi-elliptic spring, E. Cliff. 

Sewing machine needle, J. E. Chenette 

Sewing machines, leading-in device for overedge, 
B. B.Buaolpb 



474,093 
474,292 
473,963 
474,345 
474,116 

474,288 

474,290 

474,121 



473,933 
474,007 
473,926 
474,021 
473,915 
474,246 
474,344 
474,139 

474,316 

474,273 



474,101 

473,916 
474,264 
473.923 
478,985 
473,904 

474,164 
474,238 
474,013 



474,317 
473,920 

474,049 
47^319 
473,950 



473,974 
474,330 
473,988 

473,896 
474,091 
473,956 
474.266 
474,003 
474,082 
474,192 
474,182 
474,171 
474,038 
474,103 
474,335 
474,263 
474,265 
474,161 
474,322 
474,229 
473,972 
474,153 



474,281 
474,031 
474,170 
473,921 

474089 
474,286 

473,9ffl. 

474,ora 

473,922 

474,092 
474,048 

474,110 

474,210 



474,054 
474,234 
473,981 
474,242 
474,016 

474,118 
474.081 
474,315 
474,194 
474,220 
474,282 
474,172 
473,939 
474,289 
474,272 
474.095 



474,023 

474,167 
473,897 

474,340 
473,977 
474,341 
474,136 
474,078 
473,944 
474,112 



474,196 
474,300 
474,075 
474,256 
473,989 
474,269 
473,993 
474,154 



474,059 
474,244 
474,108 
474,056 
474,032 
474,169 

474,085 
473,940 

474,248 

414,321 
474,270 

474,127 

474,129 
474,126 

474,128 
474,351 

474,200 
474,094 
473,999 
473,934 
474,216 



474,177 

474,019 
474,297 
473,908 
473,910 
474,069 
474,337 
474,206 
473,909 
474,080 
474314 

473,962 
474,226 
474,329 
474,299 
473,898 

473,968 
474,084 
474,189 
474,233 
474,355 
474,004 

474,311 
474,159 
474,211 
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Shade flnishinR clamp, L. Doll 473,917 

Shafts, cam clutch for rotating, B. J. Abbott 474^2 

Shawlstrap. E. G. Wheeler 474,071 

Shears. T. Berridge 474,284 

Sheet metal foldinn machine, T. C. Belding 474,283 

Shoe counters, waxing or waterproofing, G. W. 

Hill 474,013 

Shoe fastening, C. A. Harvey 474,043 

Show case comer, J. Hof man 474,015 

Sifter, ash, Eckes & Crone 474,083 

Sled starter. N. E. Brown 473,905 

Slide gauge, G. Bauer 474,111 

Solenoid and its electrical connections; H. H. 

Hosford 473,^ 

Spectacle lens, G. W. & J. W. Meigs 474.024 

Speed in motor mechanism, apparatus for main- 
taining constant, J. W. Gibboney 474,008 

Spinning machine drawing rolls, P. H. Richards.. 474,030 
Spinning rings, etc., composition of matter for, 

Johnson & Brewster 474,253 

Spring. See Door spring. Semi-elliptic spring. 

Stage appli ance^F. C. Whitney 473,986 

Stage effect, E.Heaton 473,927 

Station indicator, J. H. Dean 474,001 

Steam boiler, E. P. Clapp 474,039 

Steam generator, T. L. Sturtevant 473,979 

Steam, separator for purifying, D. Cochrane 474,160 

Stench trap, W.H. Mesick 474,342 

Stitching horse, H. Doering 474,041 

Stone block, artlflcial,G.M. Graham 474.339 

Stool cane, camp, C. T. Golding 474,240 

Store service apparatus, J. T. Cowley 474,040 

Stove and grate, combined, E. Scanlan 474.191 

Straw carrier attachment, J. McQuillan 474,181 

Strap. See Shawl strap. 

Straw stacker, J. Grube 474,010 

Stringed instrument, A. Ganss 474,120 

Stubble shaver and cultivator, S. Dickerson 474,336 

Surgical instrument^ P. Henger 474,130 

Suspender clasp, J. N. Faust 474,060 

Switch. See Electric switch. Telephone switch. 

Table slide, extension, E. Pleukharp 474^86 

Tank. See Water closet tank. 

Tapping water mains, method of and apparatus 

for, H. H. Burrit t 473,997 

Target, self marking and indicating, C. Vogel 474.109 

Telegraph, speaking, T. A. Edison 474,230 to 474,232 

Telephone circuit, H. V. Hayes 474,323 

Telephone exchange apparatus, J. J. Carty 473,911 

Telephone receiver, A . T . Collier 474,214 

Telephone switch, C. E. Scribner 473,966 

Telephone system, house, C. E. Scribner 474,067 

Thermostat, A. B. Morse 474,140 

Thermostat, L . G . Rowand 474,149 

Thill coupling. V . A . Tyler 474,070 

Thrashers, headlight for steam, F. H. Wilson 473,991 

Thrashing machine, J. Weller 474,275 

Thrashing machine belt reel, E . D . Mullaney 473,946 

Thrashing machine self-feeder, J . Juel 474,254 

Tie. See Railway tie. 

Tiles, machine for edging and surfacing marble, 

G. Taylor 474,033 

Tire setting machine, C. W. Cotton 474,163 

Tire setting machine, B. McGovem 473,948 

Tool holder. J. W. Plummer 474.302 

Top roll, A. A. Andrews 474,204 

Torpedo launching apparatus, J. B. G. A. Canet. . 474,291 

Towelbracket, W. A.Neidhardt 474,260 

Toy. W. V. Snyder 473,970 

Toy cart. C. M. Collins 474,215 

Toy, coin-operated, C. F. A. Roell 474,304 

Transom lifter, B. G. Lowrey 474,298 

Transom lifter, J. H. & W. A. Rose 474,065 

Trap. See Animal trap. Ant trap. Drainage 
trap. Insect trap. Plumber's trap. Stench 
trap. 

Tricycle, C. R. Arnold 474,279 

Tricycle, T. McCormick 474,096 

Trolley, conduit, J. J. Cosgrove, Jr 474,218 

Trolley wire circuit breaker, J. M. Andersen 474,037 

Trunk, C. N. Romaine 474,148 

Trunk elevator, E. R. Palmer 474145 

Truss. T. Y. Kayne 474,088 

Tubular rollers, making, C. D. Meneely 473,943 

Tug clip, hame, Stulken & Clute, Jr 473,978 

Twine box, gravity W.G. Bolus 474,076 

Type, mechanism for justifying composed lines 

of, J. W. Schuckers 474,306 

Typewriter inking device, J. R. Free 474,236 

Typewriting machine, Clinton & McNamara 474,333 

Typewriting machine, M. K. Morris 473,945 

Ty pewriting machine, S. J. Self ried 474,350 

Valve, balanced slide. W. J, Thomas 474,153 

Valve for compound engines, intercepting, F. W. 

Dean 474,000 

Valve for engines, reversing, C. F. Christ opher. . . 474,212 
Valve for traps and water pipes, air C. H. ilhett. 473,961 

Valve gear, steam engine, M. C. Bullock 473,906 

Valve, steam en ine, D. Pattee 473,953 

Vapor burner, Lannert & Jeavons 474,175 

Veni cle seat, J . Mc ?artland 474,097 

Vehicle, two-wheeled, W. F. Sumner 474,197 

Vehicle running gear, J. J. Black 474^13 

Voting machine. Cline & Trimble 473,913 

Wagon, velocipede, and baby walker, combined 

child's, D. F.Long 474,138 

Washer. See Bottle washer. 

Washing compo und, J. Od ell 474,262 

Washing machiDe,S. Cook 473,914 

Watch, stop, A. Reymond 474,100 

Watchmaker's pliers, D. Mendelson 474,2OT 

Water closet reservoir, W. S Cooper 474,217 

Water closet tank or cistern, J. H. Tabele 473,980 

Water indicator, shallow, A. G. Crossman 474,221 

Water lifting apparatus, automatic, I. T. Dyer.... 474,338 

Water motor. S. D. Shepperd 474,347 

Water or gas meter, J. & H. M. Goodman 474,241 

Water power, A. C. Mather 4?3,941 

Water raising mechanism, J. H. McGowan 473^49 

Water wheel. J. H. Pierce 474,098 

Weed cutter for listed com, M. A. Chamberlain.. 473,912 
Wheel. See Cycle wheel. Fifth wheel. Water 
wheel. Wind wheel. 

Wheel box, vehicle. L. Harris 474,245 

Wheels, detachable fender for vehicle, B. B. 

Smead 4J'3,971 

Whiffletree attachment, J. A. Millan 474,026 

Wind wheel, Smolley & Bonwell, Jr 474,308 

Windmill, A. Wallace 473,982 

Wire stretcher, G. A. Dean 474,224 

Wire tightener. M. Berdan 473,899 

Wood graining machine, J. Shannon 474,307 

Wrencn. See Pipe wrench. 



DESIGNS. 

Badge, C. F. Irons 21,512 

Buckle, J. A. Traut 21517 

Fireplace, heater, J. J. Richardson 21,515 

Galloon, C. Weinberg 21 516 

Lantern body, J. P. Bucbholti 2ll518 

Match stand, O. Strom 2l!5H 

Spoon, etc., A. F. Jackson 21513 

wove door, C. R. McAdams 21514 



TRADE MARKS. 

Antiseptic for theprevention of gonorrhea, syphi- 
lis, and all contagious venerealdis eases. Sawyer 

& Moore 21,065 

Bicycles and tricycles. Quadrant Cycle Co 21,066 

Bicycles made partly of wood, Bradshaw Manu- 
facturing Company 21,068 

Boxes, bottl es, tubes, atomizers, and powder dis- 
tributers used for dispensing powders, liquids. 

and semi-liquids, McKesson & Bobbins 21,072 

Game for outdoor and indoor use, J. C. Morrell 21,064 

Hooks and eyes, Richardson A; DeLong Bros 21,076 

lieatherof allkinda, skins unwrougbt and wrought, 
and articles made of leather, J. Meredith-Jones 

& Sons 21070 

Medicine, headache, Cafazol Co 21069 

Perspiration powders, G. T. Riefflin 21,079 

Petroleum, refined. Arkell & Douglas ^060 

Razor strops, W. A. Shull 21,073 

aazors, Ransom & Randolph 21,077 

Remedies for gonorrhea, gleet, and similar dis- 
eases, J. Thompson 21074 

Salve, anal or rectal, A. B. Jamison 21,063 

Salves, ointments, or liniments, and cougb mix- 
ture, F. B. Scheirer 21,080 

Shirts, overalls, and pantaloons for mechanics* 

working clothes, J. Levi 21071 

Stove polish, C. H. Curfew 21061 

Thread. Glasgo Yam Mills Company 21 062 

Toilet preparations, Foote&Jenks 21067 

Whisky, Fible & Crabb Distilling Company 2l!078 

Wool dress goods, Firm of Friedrich Arnold 21,075 



"^Jipcrfteexncnts. 



Inside Page* each insertion • • 75 cents a line 
Back Page, eacli insertion - - - - $1.00 a line 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



A printed copy of the specification and drawing of 
any patent in thefcregoing list, or any patent in print 
Issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
foinglist, provided they aresimpla at a cost of |40each. 
f complicated the cost will be a little more. Forfull 
Instructions address Munn & Co., 361 Broadway, New 
Tork. Othpr f oreien patonta may also be obtained. 




"Star" 

Foot Lathe 

Swings 

9x25 iu. 




Seneca Falls Mfg. Co. 695 Water St., Seneca Falls, N.Y, 



LATHES 



Improved Screw Cutting 
Foot and Power 

Drill Presses, Shapers, Band, Circular, and Scroll Saws. 

Machinists' Tools and Supplies. Lathes on trial. 

B^" Catalogue jnailed on application. 

SEBASTIAN liATHE OOmPANY, 

44-46 Central Ave., Cincinnati, O. 





?Su USE GRINDSTONES? 

If so, we can supply you. All sizes 
mounted and unmounted* always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. U^° Ask for catalogue^ 
The tlljEVEl.AND STONE CO, 
2d Floor, Wilsliire, Cleveland, 0. 




liShimer Cutter Heads 



45,000 SOLD. 

work Car Siding, Flooring 
ing and Ship Lap; to 
Mould Doors, Sash and 
Blinds. Cope Heads to 
match. 

Sam'l J. Bhlnifii' & Sadi, 

Centre St., Milton, Pa. 



Ceil- 




PDAIIJIIJr _'Wall'8 "Practical Graining" contains 
U nn ininUi 47 colored illustrations, showing the 
different woods imitated in graining, together with 
practical description. Price $2.50. Send for deBcriptive 
circular. House Painting Co., P. O. Box 1113, Phila- 
delphia, Pa. 




"ECONOMY IS WEALTH." 

C'lnvaBserB waDtedtoBell tha NfW Mo- 
del Mali Typewriter. Why will 

people buy a 1 1(10 miichine when |;!0 will 

purchase a better one! Send for illustraled 

catalogue and terms to Cuunty Ageuta. 

Address N. TYPEWRITER CO. 

611 VVaBihington Street. Boston, Maea. 

Mention Scientific American, 



THE PREMIER CAMERA 






IS THE BEST IN MARKET. 

Simple of Manipulation. 

Plates or Films are used. 

The Shutter is always set. 

PRICE $18.00. 

Send for Catalogue and copy o f Modern Photography. 
WE MAKE ALL KINDS OF CAMERAS. 



ROCHESTER OPTICAL COMPANY, 

14 S. Water St., ROCHESTER, N. T. 




If you are interested in 



ELECTRICITY 

send for our special Price List Z. 

beijIjS, batteries, pushes, 
wire, motors, 

And a full line of general 

ELECTRICAL SUPPLIES, 

STANLEY & PATTERSON, 
Electrical House Furuishinffs, 

32 & 34 Frankfort St., N. Y. dtj. 
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HVV.CALDWELL&SON 

SEND FOR CATALOGUE, n-' SOLEM'F'R'S • 

WASHINGTON & UNION ST'5. CHICAGO. ILUS. 



The Sebastian-May Co. 

I mproved Screw Cutting 

Foot&T ArpTTTIQ 
PowerLAi AiJy 

Drill Presses, Chucks, Drills, Does, 
and Machinists' and Amateurs' 
Outfits. Lathes on triaU Cata- 
logues mailed on application. t 
165 to 1«7 HUhland Ave..' 
SIDNEY, OHIO. 
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WELL DRII.UNG MACHINERY. 

MA1.OTA0ITTBED BT 

WILLIAMS BROTHERS, 

ITHACA, N. Y., 

Mounted and on Sills, for 

deep or shallow wells, 

with steam or horse 

power. 

Send for 
Catalogue. 

ADDBSSS 

Williams Brothers 

ITHACA, N. Y. 
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StheWATER JACKET 




NO AlBPUMP. 
IN. VACUUM. 

CHICAGOWATERJACKETCONDENSER CO 

4-7 W.WASHINGTON St. 

iFORCiRc^jLAR. CHICAeO.ILL. 




Pneumatic Tire Bicycles. 

Evei'y One Guaranteed. 

Sendf or Catalogue. 

W Agents Wanted. 

KIRKWOOD, MILLER & CO. 

16 South St. Peoria, 111. 




The Geneseo 
ROAD CART, 

Best Top anil Open Cart on earth. 
Bides as easy as a buggy or no sale 
B^" Free circulars for all, 
D. F. SARGENT & SON, 
GENESEO, Henry Co., III. 



CATALD.qUES FRE E TQ ANY ADDRESS ^ 
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ROCK DRIllS^..^ 



AIR COMPRESSORS&I 

GENERAL MACHINERY roR| 

MiningTunneling 

RAND DRILLCo 23 Park Place NEwvoRKmi 



lO DAYS FREE TRIAL 

in your own home. First-class Sewing 
' Ma hines at wholesale prices. 
«35 Standard Singer Machine for »9.50 
(45 " , *° " «15.B0 

856 Arlingtonv « $19. &0 

All latest ) mprovements, light running. 
Warranted 5 years. Complete set of 
_ 'attachments FREE. Send for catalogue. 

CASH BUYKUS' CNION, 358 Dearborn St. U 221 Chicago. III. 




SPECIAL NOTICE! 

Two handsome photo -engraved display sheets 

entitled, 

" Recent Improvements in Air Compressors," 

"Recent Improvements in Rock Drills," 

mailed free to any one who will cut out this 

advertisement and mail It to us with his name 

and address. 

Ingersoll-Sergeant Drill Co. 

No. 10 Park Place, New York, U. S. A. 



LIGHTNING WELL-SINKING 

MACHINCBY MANUrACTUREilS. 

Hyrdaulic, Jetting, Revolving, Artesian, 
Diamond Prospecting Tools, Engines, Boilers, 
"'ind Mills, Pumps. £n cyclopedia, 1,000 

• avings, Earth's Strata, Detenni- 

nation quality water;mailed,25e. 
~~ American Well Worlu, 

Aarora* ill* 
Sr 11 A 13 8. Canal 
^ I St., GhleagOf III. 




Dallas, TaZMi 



Mining and Electrical 

ZI Sr Gr I ^r £1 IB xt. , 

ELECTRICAL AND MINING 

Machinery a Specialty. 

Electric Lamps for Miners. 

Room 1107, Owings Building, 
218 DEARBORN STREET, CHICAGO. 

Ask for Guillaume's Revolving Dryer. 




llflCE SATB 6HE CANVOT BIB HOW 

Iff irC 100 DO XT FOB THB VONKT. 

•^10 ^^y* * SSS>00 Improf ed Oxford eingn 

W'^^^fiDe Machine; perfect workins Rlt> 

able,fiDely&iiiBhed, adapted to light andheav; 

>■ work, with a complete set of the latest improved 

attachments nree* £ach machlse gnaraoteed for 5 

years. Baydirect from our facUny,and save dealeis 

andmKDtaproiit. Send for KBClEGATALOGClEt 

HEe.GOBPASl» DEF'XD.IS tUUCiQQiILb 



THE WARDEN MFC. CO., 

Germantown Junction, Phila, Fa. 
BOILERS 

HORIZONTAL, VERTICAL, liOCOMOTIVE 

Manning Vertical Boiler, Large H. P. in small space. 
Warden Purifier, insures clean water for boilers. 
Atkinson Feed Water Heater, no back pressure on engine 
I^~ Send for Catalogue, 
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Views ofAusuBJEds 
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LOWEST PRICES CUAf\ANTEED 

• , SEND foR CATALOOUE 

L. MANASSE 

88 MADISON S'CHICAGO ILL 




JESKINS' LPEIGHT CUSHIOKED 
POWER HAIVIMER. 

Users of this "hammer sustain us in 
saying that it has no equal in all good 
working qualities. Perfect cushion and 
a perfect blow, with perfect control. For 
particulars, address, 

Jenkins & Lingle, Bellefonte, Pa. 





45 sold in '88 

2,288 sold in '89 

6,268 sold in '90 
20,049 sold in '9 1, 
60,000 ^1" ^® ^^^^ '" '92 _ 

^a ■ . - Steel Windmill and Steel 
Tower every 3 minutes. 
CCT These figures tell the 
' story of the ever-growing, 
ever - going, everlasting 
Steel Aermoter. W here 
one goes others follow, 
and we'*Take the Country," 

Though dold, we were unable to make all of 
the 20.019 Aermoturs in '91. Orders often 
waited Sweets to be flUed, butuow we have 
vastly increased our plant and are prepared 
promptly to plant our increase ia every 
habitable portion of the globe. 

Are you curious to know how the Aer* 
motor Co. iothelch yearof ltd exist- 
eoce, cams to make many tImeS a8 

many: windmills as a)) other 
makers combined? How we 

came to originate the Steel Wheel, 

L the Steel Fixed Tower,the Bteel O H 

Tilting Tower? «< 3 

Ist. We commenced in a field Iq ^ O 

[ which there h ad been no improve- < w 

I ment /or S5 years, and In which 9 q 

\ there seemed no talent or ambi- ^ ^ 

\ tion.aDd none has yet been shown ^ 

except in feeble Imitation^ O 

' of our Inventions. 3.^ 

Z-o II 1/ 1\ 1 1 ^^' ^^'''^® commencing the ^ 

« jjjf I \ I I manufacture.exhaustive scien- O ^ 
<"* v l f M \ tific investigation and experi- 3 

» JtjTvTt 1^ ments were made by a skilled Q Qt 
>Q, li /j X^t /|\l\ Qicchanical engineer, in which |^ c 
S IVI ^'v/ lN\ ""^^^ 5,000 dynamometric ^ 3 
tests were made on61 differ- _ q) 
p. ent forms of wheels, propel- q r* 

<^ Wii3|?i^HlMim ^ led by artiScialand therefore q q 
— lU""B'""fWTpr¥>l imiformwind, whichM^ (o ^ 

tjj 1^ftjiJ{0'' \\'"^^^^^gf defliiitelT many questions O % 
^^ ^MBBKa^^^SHMP^ relating to the proper speed ^ Q) 
of wheel, the best form, angle, curvature end amount of sail i jj 
Burface, the resiatance of air to rotation, obstructions in the ^ ® 
wheel, Buch as heavy wooden arms, obstructions before the ^ 
wheel, as In the vaneless mill, and many other more ab- f ~ 
■tnv)e, though not less important questions. These [U n 

Investigations proved that the power of ^o 
the best wind wheels could be doubled, % ? 
andtheAERMOTOR dally demonstrates « m 
It has been done. ;;*< 

Sd. To the liberal policy of the Aermotor Co., thatguarac- ^ M 
teea Its gaods satisfactory or pays freight both ways, and q (^ 
totheenormouB output of its factory which enables it to fhr- c 3 
nlsh the beat article at less th an the poorest is sold for. For ** ^ 

92 we furnish the most perfect bearings ever p A 

pctin awindmill, and have made an exhaustive re" 3 S 

vision of the Aermotor and Towers. _^ 

If you want a strong, stiff, Steel F IxedTower— orif you !!: — 
want the tower you don't have to climb (the Steel Tilting ^ S 
Tower) and the Wheel that runs when all others stand still, « ^ 
that costs you less than wood aud lasts tentimes as long ^ n 
(The Steel Aermotor) or if you want a GearedAermotor to O c 
ahum, grind, cut feed, pump water, turn grindstone and Q ^ 
saw wood, that does the wcrk cf 4 horses at the cost of ^ O 
one (flOO), write for copiously illustrated printed matter, ^a 
showing every conceivable phase of windmill construction ■• c 

__■ ^.. ,,- »..^.«»_ — — j2th and Bock- itJ 

an Francisco. ■ I 
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ER MOTOR CO. 

r27 and29BeareSt.,Si 
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Locomotive Injector, 
Automatic Injector, 
Double Jet Injector 
and Ejector* 

Best Boiler Feeders known 
for Hot or Cold Water Lifting 
or taking water under pres- 
sure. B^" Send for Price List, 
The Gnrfielcl Injector Co., Mfs. 
P. O. Box 69, Wadsworth, Ohio 



THOMAS ALVA EDISON.— A BIO- 

graphical sketch of the ureat inventor, with full-page 
portrait from a recent photograph. Contained in scikn- 
'jiprn Amkbtoan Supplement, So. 746. Price 10 cents 
To be had at this office and from all newsdealers. 



Shepard's New $60 Screw-Cutting Foot Lathe 




Foot and Power Lathes, Drill 
Presses, Scroll Saw Attach- 
ments, Chucks. Mandrels, Twist 
Drills, Dogs, Calipers, etc. 

loathes on trial. Lathes on 
payment. 

Send for catalogue of Outflts 
for Amateurs or Artisans. 
Address H. 1,. SHl^l'ARD. 
AGKXT, 
141 West *id Street, 

Cincinnati* OhiOr 



INVENTORS' IDEAS 



put into practical 
working shape by 
MIL-MKEN & P'AMOUR, 

Cor. John and Dutch Streets, New York Citt. 

Machinists. Pattern and Model Makers. 



Useful Books! 

Manufacturers. Agriculturists. Chemists. Engineers. Me- 
chanics. Builders, men of leisure, and professional 
men. of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address, 

MUNN &■ CO.. 361 Ifroadway, New York. 



Established 1850. 



DEFIANOE, OHIO, U. S. A., 



BUILDERS OP 



HUB, SPOKE, WHEEL, BENDING, 

WAGON AND CARRIAGE MACHINERY, 




No. 1, Heavy Hue boring Machine. 



ELECTRIC PERCUSSIOlSr DRILLS. 

ELECTRICAL MINING APPARATUS OF EVERY DESCRIPTION. 

SEND FOR IliLUSTKATED CATAIiOGCE M 3. 

THOMSON-VAN DEPOELE ELECTRIC MINING CO., 

620 ATLANTIC AVE., BOSTON, MASS. 
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A New and First-Class Book on Perfumery, 

JUST READY. 

A PRACTICAL TREATISE 

ON THB 

Manufacture of Perfumery: 

Comprising Directions for Making all kinds of Fer- 
fnmeB, Sachet Powders, Fumigating Materials. Denti- 
frices, Cosmetics, etc., etc. ; with a full account of the 
Volatile Oils, Balsams, Resins, and other Natural and 
Artificial Perfume Substances, including the Manufac- 
ture of Fruit Ethers, and ■ Tests of their Purity. By 
Dk. C. a. Deite, assisted by L. Borchert, F. Eichbaum, 
B. Kugler, H. Toepffner, and other Experts. From the 
German by William T. Brannt editor of "The 
Tech no-Chemical Receipt Book." Tllus crated by 28 en- 
gravings. In one volume, 12mo, 358 pages, price. .$3.00 

1^^ Freeof postage to any address in the world. 
ABSTRACT OF CONTBNl'S. 

Chapter I. Historical Notice of Perfume^- II. The 
Perfume Materials for the Manufacture of Perfumery, 
m. Testing Volatile Oils. IV. The Volatile Oils Used 
in Perfumery. V. Resins and Balsams. VI. Perfume 
Substances from the Animal Kingdom. VII. Artificial 
Perfume Materials. VIII. Alcoholic Perfumes. IX. Dry 
Perfumes. X. Fumigating Essences, Pastilles, Pow- 
ders, etc. XI. Dentifrices, Mouth Waters, etc. XII. 
Hair Pomades, Hair Oils and Hair Tonics, Hair Dyes 
and Depilatories. XIII. Cosmetics. Index. 

1^^ The above or any of ov/r Books sent by mail, free of 
postage, at the publication price, to any address in the world. 

1^^ A circular of i pages quarto, ffiving the fuU 'Table of 
Contents of this important Book, with specimens of the 
illustrations, wiU be sent free of postage to any one in any 
part of the world who will furnish his address. 

t^^ Our New and Enlarged Catalogue of Practical and 
Scientific Boofes. 88 pagss,Svo,and our other Catalogues, the 
whole covering every bmnch of Science applied to the Arts, 
sent free and free of postage to any one in any part of the 
world who wtil furnish us with his address, 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Books £LLers<S; Importers 
810 Walnut St.. Philadelphia, Pa„ U. S. A. 



NOW READY! 

A NEW AND VALUABLE BOOK. 




THE INTERNATIONAL CYCLOP2!BIA. 

B£V1S£D EDIXiON OF 1892. 



12,000 Receipts. 680 Pages. Price $5. 

This splendid work contains a careful compila- 
tion of tne most useful Receipts and Replies given 
In the Notes and Queries of correspondents as pub- 
lished in the Scientific American during the 
past fifty years ; together with many valuable and 
important additions. 

Over Twelve Thousand selected receipts 
are here collected ; nearly every branch of the use- 
ful arts being represented. It is by far the most 
comprehensive volume of the bind ever placed be- 
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem- 
ists and workers in all parts of the world ; the in- 
formation given being of the highest value, ar- 
ranged and condensed in concise form convenient 
for ready use. 

Almost every inquiry that can be thought of, 
relating to formulae used in the various manufac- 
turing industries, will here be found answered. 

Instructions for working many different pro- 
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re- 
ceipts, embracing how to make papier maene ; how 
to make paper water proof and flre proof ; how to 
^ake sandpaper, emery paper, tracing paper, 
'iransfer paper, carbon paper, parchment paper, 
colored papers, razor strop paper, paper for doing 
ip cutlery, silverware; now to make luminous 
paper, photograph papers, ete. 

Under the head of Inks we have nearly 460 re- 
ceipts, including the finest and best writing inks 
of all colors, drawing inks, luminous inks, invisi- 
ble inks, gold, silver and bronze inks, white inks: 
directions for removal of inks; restoration of 
faded inks, etc. 

Under the head of Alloys over 700 receipts are 
given, covering a vast amount of valuable infor- 
mation. 

Of Cements we have some 600 receipts, which 
include almost every known adhesive preparation, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and ex- 
plicit terms that any intelligent person may readily 
learn the art. 

For Lacquers there are 130 receipts ; Electro-Me- 
tallurgy, 125 receipts; Bronzing, 137 receipts : Pho- 
tography and Microscopy are represented by 600 
receipts. 

Under the head of Etching there are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and Varnishes furnish over 
800 receipts, and include everything worth know- 
ing on those subjects. 

Under the head of Cleansing over 500 recipes 
are given, the scope being very broad, embracing 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leather, metals, 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 
Soaps have nearly 300 receipts. 
Those who are engaged in any branch of industry 
probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment, relating- to the home manufacture 
of sample articles, will find in it hundreds of most 
excellent suggestions. 




Perhaps you do not knowit, but this is just the Cyclopaedia you want. CritiCB Bay ItlB 

The BEST READY REFERENCE CYCLOP/EDIA in the ENGLISH LANGUAGE 

Will you investigate it? Circulars describing special features will be mailed free. 

It is sold through agents, and on easy payments, If desired. 

AGENTS, WHERE CAN YOU FIND BETTER BUSINESS? 

nnnn mriin o nnuniiuv subscription department, 
DODD, MEAD & COMPANY, 19tli street, net. Firm Ave. am Broalway, N. Y. 



MUNN & CO., Publishers, 

SCIENTIFIC AMERICAN OFPIOE, 

361 Broadway. New York. 



ir^OiNGINNATllS „„:!! ib'"*"^. nui 
_ ^ ^t^lTHEDUKE "™'-''' 60. oorrri- ■ 

M'*'.^»*'»4i/jO\J.E:.P00RMAN 292 RACE'St.CINCINNATI.OHIO. 



OIL WELL SUPPLY CO. 

91 & 92 ^'ATER STREET, 

Plitsburgli, I'a., 

Uanufacturers of everything needed for 
.A.Xt.O^IElSX.A.ri' 'CIT'XDXjXjS 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

CordaEe, DrilliUK Tools, etc, 

Illustrated catalogue, price 

lists and discount sheets 

on request. 





IGATESJtOCK & ORE BREAKER 

Capacity Dp to 200 tons per bur. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Bf eake s combined. 

Builders of High Grade Mining 

Machinery. Send for Catalogues. 

GATES IRONWORKS, 

50 C So. Clinton St., Ohicauo 

136 C, Liberty Street, New York, 

237 C, Franklin St., Boston, Mass 



STEEL TYPE FOR TYPEWRITERS 

Stencils, Steel Stamps, Rubber and 

Metal Type Wheels, Dies, etc. 
model and Kxperimeiital Work 

Small Machinery, Novelties, etc., man- 
ufactured by special contract. 
New York StenciiWks. 100 Nassau St., N.Y 




LEARN WATCHMAKING.-lrrf>'a°l'^ 

Schoolfor Watchmakers, Journeymen and Apprentices. 
For terms address W. F. A. Woodcock, Winona, Minn. 



CHUCKS. 



Catalogue No, 12, lust issued 
with over 40 new illuBtrationa 

sent free. Address, 

The Cushman Chuck Co., Hartford, Conn. 





(araloqy 

Fine PRESS WORK 

specTaltk 



1 



MOSSTYP&— — 

PHOTO EhGRAVItie. 
■=-« zmc ETCHING 



Our new Oenerai Circular "S. A.," showinK specimens 
of all our worlc, is now ready. Send stamp and particu- 
lars for estimates. 



PURE TEMPERED COPPER 




UGHTNINB PLATER 

.. K 1 [ latingjevelr7,vatcbea 
IhI ware, Ac. Plates the 
fi . of jewelry good aa 
I * OD all kinds of metal 
wi I gold, silver or nickel. 
^ ^-perience. No capital. 
1 ^ r f house ban goods need- 
I "plating. Wholesale to 
n-i mts $5. Write for circu- 
lars. H. £. BELNO Jfi 
Co.| Columbiu, O. 




NIPPLE HOLDER. 

These holders are double- 
ended, and hold two sizes 
lOf nipples each. 
I They are made in vari- 
ous sizes, ranging from ^ 
to i. inches. 
See illustrated notice in 

SCI. Am.. Oct. 24. 1891 



ADJUSTABLE STOCKS AND DIES, 

universally acknowledged to be 



J^" Send for 1891 Illustrated Catalogue and Price List. 

ARMSTRONG MFG. CO., Bridgeport, Conn. 



2ncl 6C^ MACHINERY II 

N. Y. Maoh'y Depot, Bridge Store 18. Frankfort St., N.Y. 



TiiB Belknap Little Giant Water Motor 



Best Water Motor, most powerful and 

eflficient machine on the market. 

Electric Motors and Dynamos. 

CombinedWaterMotorsand Dynamos. 

Cyclone Coffee Mill s for Grocers' use. 

Combined Motor and Mill in one case, 

run by water or electricity. 

Write for Circulars. 

BELKNAP MOTOR CO., 

23 Plum St., Portland, Maine, U. S. A. 




^?I^La |kl ^^^ Great reduction In prices 
r loll l« do Seines $1.26 and un. Send for 
Catalogue Quick and save money. Chas. B. PROUir 
& Co., 63 and 65 Washington Street, Chicago. 



PELTON 




WATER WHEEL 

v?^V Gives the high est eflBciency 
**Oiri. o* 3.ny wheel in the world, 
"'EI^ Simple and reliable, adapted 
to every variety or service, 
with heads of 20 feet and up- 
ward. Write for circulars. 
ThePeltonWutrr Wheel Co. 
121a Main St., San Francieco, Cal.. 
or235B Central Building, Liberty nd 
West Streets, New York. 



nCACNESS & HEAD NOISES CURED 

^■^7 ■MF by Peck's Invisible Tubular Bar CuBhions, Whlapera 
*'*"^'" heard. Snccessfulwhenftltrenvediesfsil. Soldrnrp 
only hs F.Uucox, b&ft BVay,I4.Y. Writefor book of proofaf HtC 



PROPOSAIiS. 



wool. WASHERS, 

WARP DYEINCJ AND SIZING MACHINES, 

PATENT RUBBER COVERED SQUEEZE 

ROIiL.S, 

POWER WRINGERS FOR HOSIERY AND 

YARN DYEING, 

DRYING AND VENTILATING FANS, 

WOOL. AND COTTON DRYERS, Etc. 

Catalogues free. 

CEO. P. CLARK 

Box L. Windsor Locks, Conn. 




AndallFancy Woods. 

TEAK FOR YACHTS, SPANISH CEDAR 

FOR SHELLS, etc. 

THE E. D. ALBRO CO., 

Eastern laOO Lewis Street, J tct.-. y_-i, tt s a 
Branch. \ Ft. E. 6th St., i ^^^ '""^^ "■ »• -*■• 

H. T. Bartlett, Mg'r. P. W. HONBRKAMP, Ass't Mg'r. 

(IHIIU, Cincinnati, O.) 




FOR 

FREE SITES TO SUBSTANTIAL 

MANUFACTURING ENTERPRISES 

in the rapidly growing towns of Virginia and West Vir- 
gmia, posaessine cheap iron, cheap lumber, cheap 
FUEL, and RAILROAD FAciLiTiRS. iiddress J. H. Din- 
gee. 330 Walnut Street, Philadelphia. Pa., President 
and General Manager of numerous Land Companies 
situated along the lines of the Norfolk & Western 
Railroad. 



PURECONDENSEDMLKi 



[PARED INTHE MOHAWK VALLEMHE FIKESTGRAZIMIl COUNTRY IHAMERICAI 
'DM AeSOlUTELY PURE FRESH MIIK.EVERV PACKAGE CJARANTEECCORRESPONDENCE 
LICITEO.-MOHAWK CONDENSED MILK CO. ROCHESTERr W.V.-U.SA 




STEEL, IRON, COPPER, ZINC, BRASS, TIN, 

And all other Metals Perforated as Required for Grain Cleaning and Min- 
ing Machinery, Woolen^ Cotton, Paper and Pulp Mills, Rice, Flour and OllMills, Sugar 
and Malt Houses, Distilleries, Filter Presses, Stone, C5oal and Ore Screens, Bricic and 
Tile Worts, Filters, Sparli Arresters, Gas and Water Works, Oil, Gas, and Vapor Stoves, 
Coffee Machinery, etc., etc. Standard Sizes Perforated Tin and Brass always in Stock. 
THE HARRINGTON •& KING PERFORATING CO., Chicago, 
And 284 Pearl Street. New York. 



u. 



S. ENGINEER OFFICE, CHAItLBSTON, KANA- 
WHA, W.VA., April 11, 1892.~Proposal8 for Iron 
Work for Movable Dams on the Great Kanawha River, 
embracing about 495 000 poirnds of wrought iron and 
38,500 pounds of cast iron and two maneuvering winches, 
will be received at this office until 3 p. m. of May 25, 
1892, and then opened. The attention of bidders is in- 
vited to the Acts of Congress, approved February 36, 
1885, and February 23, 18817vol. 23, page 332, and vol. 24, 
page 414, Statutes at Large. Fidl information can be 
obtained by application to Addison M Scott, Resident 
Engineer, at the above office. WM. p. CBAIGHILL, 
Colonel* Corps of Engineers, U. S. A. 



PROPOSALS FOR STEAM POWER PLANT. 
Springfield Armory, Springfield, Mass., May 2, 1892. 
Sealed proposals, in triplicate, will oe received at this 
Armory until 12 o'clock M. on Thursday, June 2, 1892, at 
which time they will be opened in the presence of bid- 
ders, for furnishing a Steam Power Plant, comprising 
Steam Engine, Boilers, etc., and for the delivery am 
erection or same in complete running order in the new 
shops at the Armory. The Government reserves the 
right to reject any and all proposals or parts thereof. 
Specifications and all other information can be had on 
application to COL. A. MOR DBCAI, Ordnance Depart- 
ment, U. S. A., Commanding. 



PBOPOSALS FOR OBSERVATION TOWERS.-OF- 
J- flee of the Chickamauga Park Commissioners, War 
Department, Washington, D. C, April 9, 1892.— Sealed 
proposals in triplicate, with guarantees and designs, for 
furnishing six wrought-iron towers, will be received at 
this office until noon of May 24, 1892, and opened imme- 
dately thereafter in the presence of bidders. The rtght 
to reject any or all proposals is reserved to the Uioted 
States. Specifications and blank forms of proposalB'wlll 
be furnished established manufacturers and contract- 
ors on application to the Commissioners, J. S. FULLER- 
TON, A. P. STEWART and S. C. KELLOGG. 




THE BEST LOOSE PULLEY OILER 
IN THE WORLD. 

YANDUZEN PAT. LPUL. Oiler 

Keeps Pulley oiled 3 to 4 weeki with ooe 
Qlling. CoBt 25, 30, 40, 50, 65 and 85 centa 
eicb. Send Price and TRY ONE> 
State diameter and speed of Pulley. WiU 
send Catalogue free. UeatioD this paper. 
IXheTAMDrZEN & TIFT CO.CIneiiinaU,O.U.S.A. 



tlf AMTPfl Inventors and owners of patented 

VffHIl I CUi novelties wishing to place them on 
the market will do well to address Star NovBLTy Co., 
5nj4 Jefferson Street, Toledo. O, 



^-^0^^S 



Send FOR Catalogue C 

42T0 52N.HALSTEADST. 
CHICAGO ILL. 



PETROLEUM SOLIDIFICATION.— By 

Samuel Rideal. An account of some interesting expe- 
rimenrs on the subject with various materials. Con- 
tained in Scientific American Supplement, No. 
S47. Price 10 cents. To be had at this office and from 
all newsdealers. 




I NICKEL 

a AND 

I ELECTRO- PLATING 

g Apparatus aid Material. 

'Z THE 

> Hauson&VanWinkleCo. 
° Newark. N. J. 
o 81 Liberty St., N. y. 
3 23 S. Canal Street, 
^ Chicago. 



GEAR AND RACK CUTTING. 

Frost Self-Regulating Steam Fiiinp. 

UNION MTG. CO.. 17 Rose Street, Battle Creek, Mich. 



"THETRIUMPH-'BOILERS 

{IbEST & HCHEAPEST 

SMALL SIZED STEAM HEATERS 
HOT WATER HEATERS AND STEAM 
SENERATORS. S EN,D FOR CATALOGUE. 

RICE & WHITACRE MT'Q.CO. CHICAGO 



MAGIC LANTERN. 

Single, Double, or Triple. Adaptedlto greater variety 
of uses with Oil. Lime, or Electric Light than any style 
heretofore made. J. B. C«H.T & CO., Manufac- 
turers, Photographers and Colorers, on the premises, 16 
Beelsman Street, New Yorls. Send for Circulars. 



"THE SINTZ" 

GAS AND GASOLINE ENGINES 

Stationary and Marine. 

Makes is own supply of gas from 
gasoline, and at less expense than 
any other engine. No boiler, coal, or 
ftrcnian reQitired. Hwis with either 
manufactured or natural gas. Spe- 
cially adapted for small boats and 
launches and electric light work. Cir- 
culars free. D^" Mention this paper, 

CLARK SINTZ, MFR., 

Springfieldf Ohio. 




PATFNTQ Qni n and placed. Wm. B. Scarlett, 
rH I en I O OULU MONT rth St., Philadelphia, Pal 



FREE 

No Money Required. 

Cut this out and send It with 
your order ^and we will send this 
watch by express for your ex- 
amination; after you ex- 
and find It aa 
represented, pay the ex- 
'^ press a^ent $S,S5 and 
express charges and 
" ''; is yours, otbei<> 
wise you pay 
nothing and Ifl 
will be returned 
at our expense. 
This la posi- 
tively the firse 
Genuine 
watch ever 
offered on tha 
face of ths 
earth at this 
pi ice, and wa 
warrant It a 
H perfect tlme- 
1 keeper. With 
J each watch we 
jBtTid our Diam- 
' moth catalogns 
' and a lovely gold 

J la ted chain and 
arm free, also a 
printed guaran- 
tee which gives yoa 
privilege of retarn- 
Ing the watch at any tima 
wlthla one year iC It does not give satisfitction. Address 

THE NATIONAL MFG. &, IMPORTING CO., 
334 Dearborn St., Chicago. III. 




WORKING MODELS & LIGHT IViACHINERY. INVENTIONS DEVELOPED. SencL for Model Circular. Jones Bros. E Co., Cinti. 0. 
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Inside Page, each insertion - ■ 75 cents a line 
Back Pasre, each insertion . . - . $1.00 a line 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication OfBce as early as Thursday 
morning to appear in the following week's issue. 
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OVERMAN WHEEL CO. 

BOSTON. WASHINGTON. DENVER. SAN FRANCISCO. 

A. G. SPALDING & BROS., Special Agents, 



NEW YORK. 



PHILADELPHIA. 



XT jsxsx: 

We can supply it with the 




Motor flftlie Mil Gentnry 

% to TO horse power. 

Cost about one cent an hour to 

each indicated horse power. 

" In worth, not size, my valuelies." 

What others think of me is stated 

in catalogue. 

CHARTER GAS ENGINE CO. 

F. O. Box 148, S^terling, III. 




We make a I^ow Water Alarm for Steam Boilers. 

Perfectly reliable; acknowledged so by steam experts. 3 

B^" Send for Circular A, 

THE VAN AUKEN STEAM SPECIALTY CO., 

CHICAGO. 




OYSTER CULTURE.-A VERY INTER- 

esting description of the process of artiflcial oysrer cul- 
ture as practiced at Arcachon, Fraoce. With 15 illas- 
trations. Contained in Scientific Amekican Supple- 
ment, No. 847. Price 10 cents. To be had at this 
office and from ail newsdealers. 



95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
Individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 



LOVELL DIAMOND CYCLES I 

$85 Pneumatic, Cushion and Solid Tires. $35 

Diamond Frame, Steel Drop Forgings. Steel Tubing, Adjustable 
Ball Bearings to all Bunning Parts, including Pedals^uspension 
Saddle. Finest Material money can buy, Finished in Enamel and 
Nickel. Strictly High Grade in Evert Particular. 
No Better Machine Made at any Price. 
Bicycle Catalogue £Yee. Send six cents in stamps for our IW-page 
iUustrated catalogue of Guns, Rijies, Revolvers, Sporting 
Goods of all kinds, etc. 

JOHN P. LOVELL ARMS CO., 
147 Washington Street, Boston, Mass. 




ATENTS! 

MESSRS. MUNN & CO., in connection 
with the publication of the Scientific 
American, continue to examine improve- 
ments, and to act as Solicitors of Patents 
for Inventors. 
In this hne of business they have had forty-five years* 
experience, and now have uneqiinled fac-Uities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn 
& Co. also attend to the preparation of Caveats, Copy- 
rights for Books, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
ness, on very reasciiable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure tnem ; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases. Hints on the sale of 
Patents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa^ 
tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 
MUNN & CO., Solicitors of Patents, 

361 Broadvray, Nevr York. 
BRANCH OFFICES.— No. 622 and 624 F Street, Pa- 
cific Building Bear Ith Street, WaBbinfftoQ, D. C. 





For Gentlemen. 




ARTESIAN 



Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1 000 feet. 
Write us stating exactlywhatis 
required and send for illustrat- 

ed catalogue. Address 

PIERCE ARTESIAN & OIL WELL SUPPLY CO.. 
"" Bbavur Street, New York. 



) IL BURN ER. 

„^ST REGULATION, 

HIGHEST ECONOMY 

FOR ALL PURPOSES 
-•-••'•■ I MANUFACTURED IN SIX SIZES BY 
SHIPMAN ENGINE MANF'G Go. 



ROCHESTER. NEW YORK. 



A A U/ Q Wanted 50.000 Sawyers Q A Mf 
^^ ** WW w and Lumbermen to 0#* Ww ^* 

A send us their full address for a copy of Em- _ 
erson's |^° Book of 8A WS, new 1892 edi- A 
tion. We are first to introduce Natural ^% 
WGAS for heating and tempering Saws with %A# 
wonderful effect upon improving their qua- WW 
lity and toughness, enabling us to reduce — 

O prices. Address EMERSON, SMITH O 
O & CO. (Limited), Beaver Falls, Pa. O 



A GENTLEMAN'S LAUNCH. 




YOUR OXTN ENGINEER. 

Launches 19 to 60 feet in length, with automatic ma- 
chinery. No Smoke. No Engineer. 
No Danger. No Dirt. 

PADDLE YOUR OWN CANOE. 

Canoes, Family Row and Sail Boats. Fishing and Hunt- 
ing Boats. Manufactured by 
THOIWAS KANE & CO., Chicago, 111. 

SW Send for Catalogue, specifying line desired. 



" ImprOTement the order of the age." 

THE SMITH PREMIER TYPEWRITER 




Important Improvements. 

All the Essential Features greatly perfected. 
The Most Durable in Alignment. 

Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the hands. 
The Smith Premier Typewriter Co., Syracuse, N. Y.i U. S. A. 

B^" Send for Catalogue. 



HOW TO MAKE A STORAGE BAT- 

tery. — By G. M. Hopkins. Directions for making a 
Plants battery and for charging the same. With i illus- 
trations. Contained in Scientific American Sup- 
plement, No. 845. Price 10 cents. To be had at this 
office and from all newsdealers. 



KODAKS. 



J ^1 styles and sizes 
^r for the season of 

1892, 

$6.00 to $65.00. 



Regular 

Junior 

Folding 

Daylight 

Ordinary 

Latest improvements, registers for ex- 
posures ; glass plate attachments ; daylight 
loading, etc., etc. Send for catalogue. 

THE EASTMAN COMPANY, 

Rochester, N. Y. 



CENTRAL ELECTRIC CO. 



INCANDESCENT AND 

Stationary and Railway Uotors.— 



ARC LIGHT PLANTS. 

Lamps.— Cables.— Safety Devices. 



DISTRICT 

Canadian Edison Building, 77 Bay St., Toronto, Can. I 

Central 173 & 175 Adams St., Chicago, 111. 

Eastern Edison Building, Broad St., New York. 

New England 2o Otis St., Boston, Mass. ' 

Mexican and South American Department 

European Office 3* 



OFFICES. 

Pacific Coast. .Edison B'lding, 112 Bush St., S. Fran., Cal. 
Pacific Northwest. . .Fleischner Building, Portland, Ore. 

Rocliy Mountain Masonic Building, Denver, Colo. 

Edison Building, Broad Street, New Yorli 

Victoria Street, Westminster, London, S-W., England. 



Tfi^E mniiufacturf! Boilers, Radiators, and 

other Specialties, and CONTRACT for the 

ERECTION COMl'ljErE in any part of the 

country, the most improved apparatus for 

HEATING BY STEAM 

OR HOT WATER. 

We send experienced fitters and guarantee satisfac- 
tion. 1^" Send plans with full particulars for estimate. 

Broomellf Schmidt & Co., Ltd., York, Pa. 




VANDUZEN^IirPUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 

Always in Order, never Clogs nor 
freezes. Every Pump Guaranteed. 

— lO SIZES. 

200 to 12000 Gallon! per Hour. 
Cost$7 to$75e>ch. Address 

THEVANDUZEN&TIFTGO., 

to 108 E. Second St., Cincinnati, 0. 



Steam! Steam! 



Quality Higher, Price Lower. 

For Strictly Cash, Complete Fixtures except Stack. 

2-Horse Eureka Boiler and Engine, - $150 

4- " " " " " . - 250 

other sizes at low prices. Before you buy get our prices. 

B. W. PAYNE & SONS, 

Diawei* 56. £MUIRA, N. Y. 




BARNES* 

New Friction Disk Drill. 

FOR LIGHT WORK. 
Has thsse Qreat Advantages: 

The Bpeed can be instantly changed from to 1600 
without stopping or shifting belts. Power applied 
can be graduated to drive, with equal safety, the 
smallest or largest drills within its range— a won- 
derful econnmy in time and great saving in drill 
breakage. Send for catalogue. 

W. F. & JNO. BARNES CO., 
1999 Buby St., - Bockford, 111, 



^3.000 JOB LOT DIOYCLFS 

••y-T— #ssifi!^^fl^'^*^ lowest prices on all '92 makes & 2d 
i/fy^^ \^^hd. JEasy payments. 'Weselle^fery where. 
•SlCua'Fn |85 Jano, baUb.$65 I 40 in. $31 Victor Jr., ballB $17 
'90 Orescent ('91 make) " $50 1 '91 $135 Rambler '* $90 

'91 $145 Cush'nH jgh Grade $90 1 And 20 other styles as cheap. 
Largest stock and oldest dealers in U. S, Agts. wanted. 
Cata.ftee, Boiue* Bsuarcl ACo., 16 Q. St., Peoria,: U 
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MANUFACTURERS OF 



HOVEDFORSTfftM.WATER JA....- 
BR^NCH OFFICES MAIN OFFICE iWOI 
NEW YORK I3G LIBERTY ST. DAI kllVDA k 
CHICRGO28S0«™CM(ftLST rftLMTtlAI^ 
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:OUT=DOOR 

I Pleasure. 

No exercise so healthful — so joyful — 
with so much of Nature's exhilaration 
— so sensible — so fascinating — so pop- 
ular — Cycling is the monarch of sports — 
the Columbia, the king of strengthful 
lightness — the accumulation of bicycled 
everything — All About Columbias free 
on apclication to any Columbia agent, 
or sent by mail for two two-cent stamps. 
Pope Mfg. Co. ,221 Columbus Av., Boston. 

Illlilllllllllllllll H iil 



THOL AGENTS WANTED" 

I \J\>'^ SEND IOC. FOR CATALOGUE, STATl 
I E.D.OTIS. iniR M HAI STF_D IT. C.H 



AN UNUSUAL BUSINESS CHANCE: 

Reliable men with a few thousand dollars (the same 
secured) in any State and Canada to get into business 
for themselves, and have a monopoly and posi- 
livety safe and profitable business paying $10,000 
to $20,000 per year. Write at oncer No tImk, and 
nearly all profit. Has been tested in America and 
England. We are now prepared to negotiate for exclu- 
sive right of all States not sold. American Automatic 
Amusement Machine Co., 123 S. 7th St., Philadelphia, Pa. 




'^(/VOs"pREPAHED'SPEClMtno 

M?lNTOSH BATTERY &OPTICAL CO. 



CHICAGO. 



mm BOAD B0LLE8S. 



IDE AND IDEAli AUTOMATIC ENGINES. 
WKITMYER PATENT FURNACE. 
TANDEM AND CROSS C<»MPOUND ENGINES. 
.. — . BOIIiERS OF EVBI^Y DESCRIPTION. 

Manufactured by HARRISBUR6 FOUNDRY AND MACHINE WORKS Harrisburg, Pa., U. S, A. 



G R A V E : 



■ ELEVATORS. 




Emery, 

Emery Wheels, 
Emery Whetstones, 
Grinding MachineSi 
Knife Sharpeners, 

The Tanite Co., '<""<"^""''"''- 

Stroudsburq, Pa. 
161 Washington St., New YORK 



Figures all Examples. Key 
operated. Rapid. Accurate. 
I Relieves mental strain. 
JttFG. Co., 52-56 Illinois St. Chicago- 



NEW MAIL 

S I 00 

Cushion Tires, Tangent Spokes 

With Pneumatic Tires, $130 
Also $135 and $150 patterns. 

" Lady's pattern $100 

" Boy's New .Mall 60 

Handsomest and best Diamond 
Safety. Send for Catalogue 

and Second-Hand lAst. 
Also Sole New England Agents for 

LITTLE GIANT 

PRICE, $35.00. 

Only Boy's Safety with a 
Spring Fork, preventing in- 
jury to young riders from 
jar and vibration. 

107 Washington St. 
BOSTON, MASS. 





WM. READ & SONS, 



THE 




ESTABl.ISHED 1846. 

The Most Popular Scientific Paper In the World 



Only $3.00 a Year, Including Postage. 
Weekly— 53 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper Is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription. — One copy of the Scien- 
tific American will be sent for one year— ^2 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of tliree dollars by tho 
publishers ; six months, $1.50 ; three months, $1.00. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN & CO., 361 Broadway, New York. 
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^tltxMk %mtx\tm ^uiJiJlement 

This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in size, 
everynumber containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. The 
Scientific American Supplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the CTseful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable In no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described In the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year; or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check, 

MUNN & CO., 361 Broadway, New York, 

Publishers Scientific American. 
O 



The Scientific American Architects' and 
Builders* Edition is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature Is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York* 




PRINTIIffG INKS 

The Scientific American is printed with CHAS.. 
ENEU JOHNSON & CO.'S INK, Tenth and Lombard. 
8ta.. Philadelphia, and 47 Rose St.,opp. Duaue, New York 
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